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Vor. XXXIV. 


The Monruty Weatuer Review is based on data from about 
3500 land stations and many ocean reports from vessels taking 
the international simultaneous observation at Greenwich noon. 

Special acknowledgment is made of the data furnished by the 
kindness of cooperative observers, and by Prof. R. F. Stupart, 
Director of the Meteorological Service of the Dominion of 
Canada; Sefior Manuel E. Pastrana, Director of the Central 
Meteorological and Magnetic Observatory of Mexico; Camilo 
A. Gonzales, Director-General of Mexican Telegraphs; Capt 
I. S. Kimball, General Superintendent of the United States 
Life-Saving Service; Commandant Francisco 8. Chaves, Direc- 
tor of the Meteorological Service of the Azores, Ponta Del- 
gada, St. Michaels, Azores; W. N. Shaw, Esq., Secretary, 
Meteorological Office, London; H. H. Cousins, Chemist, in 
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charge of the Jamaica Weather Office; Rev. L. Gangoiti, Di- 
rector of the Meteorological Observatory of Belen College, 
Havana, Cuba. 

As far as practicable the time of the seventy-fifth meridian, 
which is exactly five hours behind Greenwich time, is used in 
the text of the Monruty Wearuer Review. 

Barometric pressures, both at land stations and on ocean 
vessels, whether station pressures or sea-level pressures, are 
reduced, or assumed to be reduced, to standard gravity, as 
well as corrected for all instrumental peculiarities, so that they 
express pressure in the standard international system of meas- 
ures, namely, by the height of an equivalent column of mer- 
cury at 32° Fahrenheit, under the standard force, i. e. apparent 
gravity at sea-level and latitude 45°. 


SPECIAL ARTICLES, NOTES, AND EXTRACTS. 


THE CYCLONIC STORM OF OCTOBER 6-12, 1905, IN THE 
NORTH ATLANTIC OCEAN. 


By Mr. James Pace, Chief, Division of Ocean Meteorology. Dated February 15, 1906, 


Throughout the interval covered by October 6-12, 1905, the 
western half of the North Atlantic Ocean was the scene of a 
cyclonic storm of great violence, which during the period 
mentioned made its way from the Caribbean Sea to the vicinity 
of Newfoundland. At the center of the barometric depression 
accompanying this storm the atmospheric pressure diminished 
to 27.90 inches (709 mm.). Throughout the latter part of its 
course the area over which winds of hurricane force prevailed 
attained a diameter of 600 miles, or more, and the attendant 
seas were so high as to seriously retard and in some cases 
damage even the staunchest of such of the transatlantic liners 
as came within the area of maximum severity, while vessels of 
ordinary power were obliged to heave to and remain practi- 
cally unmanageable until the storm subsided. 

As is usual at this season of the year, the storm was of tropi- 
cal origin, the first intimation of its existence being contained 
in the weather report returned to the U. S. Weather Bureau 
by Capt. Egidio Gibelli, master of the Italian bark Primo, 
bound from Antwerp to Pensacola. The position of the bark 
at Greenwich mean noon (local mean time 7:35 a. m.) of Octo- 
ber 6 was latitude 15° 2 ' north, longitude 65° 58’ west, 200 
miles to the southward of Porto Rico, and the master’s report 
for the preceding 24 hours reads as follows: 

Light winds from ESE., increasing in force; between 11 a. m. and 
12 noon (of October 5) the barometer fell rapidly from 29.96 to 29.90 
inches, the sky at times covered by dense masses of clouds. As a pre- 
caution I hove to, with head to sea, for observation, content to sacrifice 
time in order to ensure safety. At 3p. m. the barometer stood at 29.88 
inches, and a dense nimbus cloud covered the northwestern sky. In 
about an hour the clouds commenced to break, the barometer ceased to 
fall, and the weather began to assume its normal aspect; proceeded on 
course. 

The storm was felt throughout the island of Haiti on the 
following day. The weather report returned by Professor 
Scherer, Director of the Meteorological Observatory at Port 
au Prince, states that the sky was continuously overcast from 
October 1—6; at St. Nicolas Mole a furious gale from the SW. 
prevailed during the night of October 5-6, accompanied by 
exceptionally high tide and heavy seas. The gale continued 
without interruption throughout October 6. Three sailing 
vessels were driven ashore and the neighboring plantations 





were damaged by inundations. The total rainfall was 3.8 
inches. Throughout the interior of the island the rivers over- 
flowed their banks, inflicting great damage upon the coffee, 
cane, and banana crops; trees were uprooted, and houses de- 
stroyed. The inundations were especially severe in those 
streams rising near the Morne de Selle and on its northern 
slope. In Port au Prince the barometer fell to 29.72 inches. 

Upon emerging from the Caribbean Sea into the Atlantic 
the area of low barometer and strong winds retained the small 
diameter which characterizes these storms as long as confined 
to tropical latitudes. During October 7 and 8 a number of 
vessels en route to and from West Indian waters must have 
been within easy distance of the center of the hurricane, but 
none report more than lowering, squally weather with barome- 
ter slightly below the average. Thus, the French cruiser 
Troude, Captain Mottez in command, left Bermuda October 5, 
bound for Martinique; followed a southerly course along the 
meridian of 64° west, passing Sombrero at midnight October 
9-10. Her barometer gave no evidence of the existence of 
a depression in the vicinity. At 4 p. m. of October 7, position 
26° north, 64° west, the wind suddenly freshened from the 
south, showing that the vessel had penetrated the outskirts of 
the cyclonic circulation, its force, however, at no time exceed- 
ing 5 on the Beaufort scale. To the westward of the line of 
progress, throughout October 7 and 8, the presence of the de- 
pression gave rise to a steepening of the barometic gradients 
extending as far as the American coast, with the result that 
throughout this whole region as far north as Hatteras north- 
easterly gales of force 8 prevailed, as shown by the reports of 
the Alene (Ger. S.S.), Wolpert; the Caracas (Am. 8.8.), Goodrich; 
the Nordfarer (Dan.8.58.), Brunich, and numerous other vessels. 

The weather conditions existing over the western half of 
the ocean at the instant of Greenwich mean noon of October 9 
are shown by the accompanying synoptic weather chart, fig. 1. 
Upon this date the full violence of the storm was encountered 
by the France Merie (34'), bound from Gibraltar to the Capes 
of the Delaware by way of the trades. The characteristic 
features by means of which the trained observer is accustomed 


' Number 34 in the accompanying list and on the synoptic charts. In 
these charts the arrows fly with the wind, the center of the arrowhead 
marking the position of the vessel. The number of feathers gives the 
force of the wind on the Beaufort scale; the shading of the head shows 
the proportion of clouded sky. 
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Fic. 1.—Synoptic weather chart, Greenwich mean noon, October 9, 1905. 


to recognize the proximity of a severe cyclonic storm are all 
present in the report furnished by Captain La Croix. At Green- 
wich mean noon of October 8 the bark was in latitude 31° 
north, longitude 59° west, probably 500 miles to the ENE. of 
the position of the storm center at that time. The barometer 
stood at 30.08 inches (764 mm.), with an easterly wind of force 
3; sky overcast, with fine rain and a heavy swell from the 
westward. Throughout the evening the wind increased to a 
strong breeze, but fell off somewhat during the night, with 
heavy rain. At daybreak of October 9 the glass had fallen to 
29.88 inches (759 mm.), this preliminary gradual descent mark- 
ing the entrance of the vessel into the outer circle of the storm. 
The radius of the hurricane proper was attained at 7:30 a. m. 
At this hour the wind freshened rapidly, shifting first to NE. 
and later to N., the barometer in the space of the next two 


hours falling to 29.16 inches (741 mm.). These two facts 
taken in conjunction would ordinarily be regarded as justify- 
ing the conclusion that the position occupied was in the for- 
ward quadrant of the storm, and that the center was rapidly 
bearing down upon the observer. Unless prevented by ex- 
ceptional circumstances from so doing, the maneuver recom- 
mended for a vessel thus situated is to take the wind free on the 
starboard quarter and run. For doubtless sufficient reasons, 
however, Captain La Croix states that he placed his vessel 
before the wind under lower topsails and foresail. These 
sails, as also the forestaysail, were later carried away, and the 
bark fell off into the trough of the sea, described by the 
master as exceptionally heavy. 

A vessel which narrowly escaped becoming involved in the 
storm at this stage of its development was the Teodoro de 
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Larrinaga (96), Liverpool to Havana. According to the 
weather report returned by Officer Carroll, the position at 
Greenwich mean noon of October 8 was latitude 32° 44’ north, 
longitude 60° 51° west; barometer 29.92 inches; wind SE., 
force 6; sky overcast. Throughout the next 24 hours the 
course steered was WSW., bringing the vessel at Greenwich 
mean noon of October 9 to latitude 30° 54’ north, longitude 
65° 28’ west. During the interval the wind backed to NNE. 
and increased to force 9, weather overcast and squally, with 
heavy rain. The report omits the lowest reading of the ba- 
rometer, and it is consequently impossible to state with accu- 
racy at what distance in advance of the center the steamer 
crossed the track. 

As shown by the synoptic chart of that date, the position 
of the hurricane center at Greenwich mean noon of October 9 
was in the neighborhood of latitude 30° north, longitude 61° 
west. Throughout the day it advanced steadily to the east- 
ward, the depression meanwhile constantly deepening and 
increasing in size, and the area covered by winds of storm 
force extending further and further outward. At Greenwich 
mean noon of October 10 it had reached latitude 32° north, 
longitude 50° west, pressure at the center having meanwhile 
sunk to a point below 28.50 inches. No vessel, as far as 
known, came within dangerous proximity of the center of the 
storm in the course of its progress during these 24 hours. 
At the epoch represented by the chart of October 10 (fig. 2), 
however, the Texan (97), bound from Liverpool to Kingston, 
Jamaica, was on the immediate outskirts of the vortex. The 
indications recorded by the observer for the 24 hours pre- 
ceding are thoroughly characteristic. The position of the 
vessel at Greenwich mean noon of October 9 (see fig. 1) was, 
as shown, in latitude 34° 20’ north, longitude 45° 20° west, 
900 miles, therefore, to the ENE. of the center of the hur- 
ricane as situated at that time. 

The ship's day set in with a moderate southwesterly wind, a northerly 
swell, and weather exceptionally clear and fine, the sky being cloudless, 
save for rapidly forming long cirrus feathers passing quickly across from 


WNW. At4 p.m. glass 29.59 and falling; wind freshening; sky rapidly 
elouding. At midnight, 29.38 and still falling; wind shifted to SSE. At 


4 a. m. (of Oétober 10), 29.28; wind blowing a whole gale, steady from 
SSE.; sea lumpy and confused. At 8 a. m., 28.58; heavy gale. At 10 
a. m., 28.53; wind falling light. At noon, glass rising; wind blowing in 
terrific squalls in rapid succession from the north, followed by a heavy 
gale; sea mountainous and confused. 


The Dania (28), Coruna to Havana, also came within the 
area of rapidly shifting storm winds and felt to some extent 
the force of the gale. The omission of a storm log, however, 
renders it impossible to describe the shifts of wind and varia- 
tions of atmospheric pressure. In his account of the weather 
experienced during the 24 hours preceding the observation of 
October 10, (the vessel in the course of this interval passing 
from latitude 35°, longitude 48° to latitude 33° 28’, longitude 
53° 34°), the observer states that at 2 a. m. (of October 10) 
heavy rain set in and the wind increased to force 10, backing 
from WSW. to NNE. in seven hours, with heavy rolling sea, 
bad and misty weather. 

In the course of October 9 a second barometric depression, 
attended by an independent cyclonic circulation, developed to 
the southeastward of Newfoundland. This depression is 
plainly apparent on the chart of October 10, and gave rise to 
severe weather along the transatlantic steamship routes 
during the forenoon of that day. A most interesting and 
complete record of its progress is contained in the storm log 
of the Oxronian (76), Galveston to Bremen; the eastward 
advance of this vessel, situated throughout in the northern 
semicircle of the depression, was but slightly exceeded by 
that of the depression itself, as shown by the slight variation 
of the barometer and by the uniform but slow shift of the 
wind. The position at Greenwich mean noon of October 9 
was latitude 44° 40’ north, longitude 49° 03’ west; wind 


south, 5; barometer 29.44 inches. 
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Subsequent to this the 


wind backed to the eastward, reaching this point at 10 p. m., 
at which time following the storm log begins: 


Barome- 


eye Pores Direction and Pamaria 
Date and time. tetera ay toe. Remarks. 
Inc hes. 
October 9, 10 p.m . * ee 29, 22 
October 9, midnight E. " i ee 29. 18 
October 10, 2a.m.... NE. by E.. 8 29. 12 
October 10, 4acm ..... NE. by N., 9 29. 07 
October 10, 8 a.m.... N. by E., 9 29. 03 Clouds breaking. 
October 10, noon......... N. by W.,9 29, 22 Weather clearing. 
October 10, midnight... North, 3. 29. 44 Barometer rising fast, wind falling. 
October 11, 2 a.m TE. 5... 29. 39 Wind hauling easterly. 
October 11, 4 a.m East.. 6 ...... 29. 37 
October 11, 6a.m........ SE., 29.34 | Sudden shift. 
October 11, noon. ..-| SE.,9 29.27 
October 11, midnight .... SSE.,9 29. 52 


From the above table it is apparent that the Oronian was 
in the immediate neighborhood and to the northward of the 
center of the more northerly depression at 8 a. m. of October 
10, and that the transition from the wind system of this minor 
depression to that of the greater cyclone following took place 
between midnight and 2 a. m. of October 11. 

It is on the last-mentioned date that the latter storm devel- 
oped its maximum intensity, and the fact that it was at this 
time about to cross the transatlantic steamship route brought 
many reporting vessels within its circle of influence. Several 
of these have furnished detailed accounts of their experience. 
Captain Horne of the Jndrapura (48), New York to Gibraltar, 
writes as follows: 


I have thought that the following account of a hurricane which this 
vessel has just encountered might be of some interest to you, more espe- 
cially as the vessel has been involved in the center of the depression. 

Our position at noon of October 10 was latitude 41° 08’ north, longitude 
46° Ol west; barometer 29.39, wind NE.; light sea, rising, from NE, 
taking the place of a hitherto southwesterly swell. At 4p. m. barometer 
29.31, freshening NE. breeze; rainset in. At 5:30 barometer 29.24; look- 
ing dirty; put ship with head to north and hove to solely on account of 
low glass in order to watch developments. At 7:30 p. m. barometer 29.18; 
moderate NE. gale; rising NE. sea. At 10:30 p. m. barometer 28:94; heavier 
rain, and gale freshening; brought wind four points on starboard quar- 
ter and engines full speed ahead; vessel making ten knots. Midnight, 
barometer 28.50; wind and sea increasing with great rapidity; hove ship 
to on the port tack, the sea being too big to run longer and fearing that 
we might shortly be unable to heave to at all; engines dead slow. The 
running of the vessel with wind on starboard quarter, combined with the 
more rapid fall of the glass, convinced us that we could not get across 
the front, especially as the wind did not shift; accordingly decided to 
heave to and see it out. At 2 a.m. entered the vortex; the wind fell 
away in a moment, but increased a few minutes later to about force 6, 
still NE. true, gradually falling light; the sea moderated somewhat, but 
confused and lumpy; the barometer continued to fall rapidly. The calm 
lasted for some three hours, and the barometer fell at last to 27.94 inches, 
this being the lowest reading. It then rose 0.10 of an inch, and the wind 
came out like a shot from NW. true. The wind thus shifted eight points, 
from which it would seem that we were not in the direct line of progres- 
sion after all, as in this case it would have shifted sixteen points. 

In a moment it was blowing a whole hurricane. The sea consisted of 
hugh masses of water (about 35 feet). They were not waves and did not 
look like them; just huge pointed masses of water, like a boiling pot on 
a very large scale, coming from all sides, but chiefly from NNE. and 
WNW. The worst of this was past in some twenty minutes and then 
the high irregular sea set in. The spoondrift made it impossible to see 
more than a few yards and there seemed to be a good deal of rain, but 
there was so much spray flying that it was difficult to say. The hurri- 
cane blew with unabated violence for some seven hours, or until the 
glass had risen to 29.00. By this time the wind had drawn around to 
SW. and it gradually cleared. 

Captain Horne then draws the following conclusions, which 
are of value as tending to dissipate the belief in hot, moist 
weather, lurid sunrise and sunset, increasing ocean swell, etc., 
as necessary and sufficient indications of the approach of these 
disturbances. 

1. Persistent northeast wind and sea gradually increasing, but show- 
ing no serious symptoms until within six hours of entering the vortex. 

2. There had been a slightly confused sea 48 hours before the hurri- 
cane, but this had subsided, and there was none in the 24 hours imme- 
diately preceding it. 
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Fie. 2.—Synoptic weather chart, Greenwich mean noon, October 10, 1905. 


3. The clouds presented nothing out of the common, and there was 
no scud. There was no oppressive heat at any time, the temperature 
being lower during the gale than either before or after. 

4. The rainfall was not remarkable; though copious, it in no way 
resembled a tropical downpour. 

5. Until the center had passed, the horizon was fairly clear. 

6. There were no vivid tints at the preceding sunset or sunrise. 

7. With the exception of the barometer, there was nothing alarming 
in the weather symptoms until within three hours of the vessel's entering 
the center, 

8. Secudding to the west after the glass had fallen so low possibly 
made matters worse; if done at all, it should be done early. 

9. The storm center was completely clouded over. There was no eye 
of the storm. 

10. The true hurricane came only after the center had passed, and 
the glass had commenced to rise. 

11. The wind was of such violence that after the gale large pieces of 
gulf weed were found at the top of the masts (100 feet) where the wind 
and spray had carried them. 








12. For a steamer hove to, without yards and sails, there is no danger 
of being taken aback, and it is almost impossible for her to get stern 
way. Fora sailing vessel the danger is very great, and she would pos- 
sibly founder in the boiling water immediately on the outskirts of the 
hurricane. 

13. This vessel was hove to, and over 130 gallons of heavy engine oil 
was used from water closets and small oil bags, the idea being to sur- 
round the vessel with a large oil bath. She shipped no water and, with 
the exception of the blowing away of dodgers and drowning of sea stock, 
sustained no damage, as far as can be at present ascertained. 

From the above report it is evident that the center of the 
hurricane passed to the eastward of the /ndrapura (48). The 
Mohawk (69), Galveston to Havre, eastward bound in slightly 
higher latitude than the former vessel, and for this reason 
enabled to hold her course a few hours longer, succeeded in 
crossing the front, and rode out the storm in the eastern 
semicircle. Her position at Greenwich mean noon of October 
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Fig. 3.—Synoptic weather chart, Greenwich mean noon, October 11, 1905. 


10, was latitude 42° 33’ north, longitude 45° 56° west; wind 
NW., 7; barometer 29.48 inches, rising: all tending to show 
that the vessel was still within the circle of the minor depres- 
sion now rapidly retreating northward. 


At local noon, however, the conditions had changed. The barometer, 
although higher (29.54 inches) than at 9 a. m., was now falling; a fresh 
northerly gale prevailed, with sea confused, but a heavy swell from SW. 
predominant. At midnight, fresh NE. gale, with fierce squalls from 
ENE. At 4a.m. (October 11) barometer 28.75; wind, E., strong gale, 
with terrific squalls from SE. At 8 a. m., latitude 43° 30° north, longitude 
41° 50° west; barometer 28.24 inches, this being the mean reading, as 
the instrument at the time was pumping violently. 

At this time the hurricane struck the ship from SE., quickly raising a 
confused, mountainous sea; atmosphere thick with spoondrift, and un- 
able to see further than 100 yards in any direction. With rapidly rising 
sea and terrific squalls, the vessel became unmanageable, being unable 
to heave to or run, so stopped the engines and used engine and linseed 
oil from three waste pipes with good results; the vessel drifting over 
three knots, leaving a wake to windward over which the oil spread 
rapidly, causing seas to curl and break before reaching the vessel. 

At 10 a. m. the true sea started to make from the south with the wind 
in that direction, and although tremendous, was not so confused as at 
8 a.m. For 21 hours the ship lay in the trough of the sea, riding the 
seas admirably, and taking but little water of any great weight. Wind 
at 8 a. m., SSE.; at noon, 8.; at 6 p. m., SSW.; at midnight, SW., re- 
maining in the latter quadrant until 6 a. m., October 12. During this 
gale there was but little rain, a few lightning flashes, and no thunder. 


A fact of value, brought out in Captain White’s report, as 
given above, is that the squalls invariably came from the 
point toward which the gale was about to shift; thus the 
northeast gale was interrupted by squalls from ENE., the 
easterly gale by squalls from SE., ete. 

Another interesting report is that returned by the Germania 


(39), Marseilles to New York, the vessel apparently having 
crossed the path of the storm immediately in advance of the 
center. Her position at Greenwich mean noon of October 10 
(see fig. 2) was latitude 41° 47’ north, longitude 40° 28’ west; 
strong breeze from the south, with heavy sea. As vessel and 
storm center neared each other the wind went first to NE. 
and thence to SE., blowing from the latter direction in violent 
squalls. During the evening watch the breeze freshened and 
the glass fell rapidly. At 2a. m. the hurricane burst upon 
the vessel with terrific force from NE., sea high from all direc- 
tions, but enormous from NW. At 8 a. m. barometer 28.11 
inches (714 mm.), the wind hauled to NW. At 9 a. m. the 
barometer rose to 28.23 inches (717 mm.), thick mist, fine 
rain, and wind still blowing with hurricane force. 


During this foul weather the wind shifted in a direction contrary to 
the motion of the hands of a watch; the heaviest sea came from a north- 
erly direction, varying from NNE. to NNW.; the gale attained its maxi- 
mum force between 5 and 6 a. m.; the lowest point reached by the 
barometer was 28.11 inches (714mm.). The sky was covered throughout, 
with fine rain and mist. 


The record of the self-recording aneroid aboard the Ger- 
mania is given in fig. 5. The record of the similar instrument 
aboard the La Savoie (56) is also shown (see fig. 6). Greenwich 
time is employed in both instances. The latter vessel, west- 
ward bound like the former, also succeeded in crossing the 
path of the storm in advance of the center. The record for 
the 24 hours following Greenwich mean noon of October 10 is 
interesting, as showing the transition of the vessel from the 
rear semicircle of the preceding cyclonic area shown upon 
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Fig. 5.—Barogram from aneroid on 8. 8S. Germania. 


the chart of that date (fig. 2) to the forward semicircle of the 
following area. The position at Greenwich mean noon was, 
as shown on fig. 2, in latitude 47° 56’ north, longitude 35° 19’ 
west, wind SSW., 5; overcast sky, with squalls. As the vessel 
advanced westward into the rear of the first depression, the 
wind went to SSE. and later to SSW. About midnight, coin- 
cident with the passage from the wind system of the first or 
northern depression into that of the southern, the winds be- 
came variable and the diminution of pressure for the time 
being practically ceased, as shown by the self-recording ane- 
roid. Once within the greater cyclonic area, however, the 
barometer again fell; the wind, which had settled at NW., 
went successively to NNE., NE., and ENE., constantly increas- 
ing in violence; the sea became very high and the pressure 
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Fic. 6.—Barogram from aneroid on 8. 8S. La Savoie. 


diminished rapidly. At Greenwich mean noon of October 11 
the pressure was 28.82 inches (732 mm.); at local noon it had 
reached 28.31 inches (719 mm.), and at 3 p. m., 28.03 inches 
(712 mm.), the descent ceasing at this point. The position of 
the La Savoie at this time was latitude 45° 00’ north, longi- 
tude 45° 00’ west, and the shifts of the wind were successively 
NNE., NNW., NW., NNW., showing that the vessel was to the 
westward of the path pursued by the cyclonic center. The 
barometer meanwhile rose rapidly. 

In each of the barographs shown, the depth of the depres- 
sion exceeded the limit of the sheet. 

The report of the Campania (19), Liverpool to New York, is 
worthy of note, this steamship having suffered damage by con- 
tact with the storm, attended by loss of life. The vessel crossed 
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Vessel. 


Albano, Ger. S.S. 
Algeria, Br. 5.8 
Almora, Br.s.5 
Amsteldijk, 
Annie M. Parker, 
Arabic, Bro S.S.... 
Asama, Br. S.5.. 
Atlanten, Sw. 8.5 
Baltic, 


Bayonne, Ger. 5.5 


Belfast, Bro S.8..... 


Black Prince, Br. S. 


Du. 8.8... . 
Br. Se ‘hr ‘ 


Dann ce've 


s, 


Bluecher, Ger. 5.8... 


British Empire, 
British Trader, Br. 
Brooklyn City, Br. 
Bovie, Br.s.8 


ampania, Br. S.S. 
anopic, Br. S.3.. 
ayo Manzanillo, B 
‘estri: un, Bro s.S 

‘olumbia, Br. 5.58 
‘ontre 
Corfe Castle, 

Cornishman, 
Crown Point, 
Dania, Ger. 5.5 


~~ - aaa 


Br. s. 


Br. s. 8. 


ss 


SS 


‘aledonian Br. s.S 


.sS8 


Amiral aubet. Fr r.S.S8.. 
Br.s. 5 
Br. S.S 


s 


De utsehl: vund, Ger. 8.5 


Elise Marie, Ger. 5. 
Elswick Hall, 
Emilia, Port. Bk 

Excelsior. Ger. 5.5 
France Marie, Fr. | 
Friesland, 


Furnessia, Br. S.5S 


Gallia, Fr.S.S ....... 
8 ee 


Georgic, 
Germania, 
Gibraltar, 
Gloose ap, Ir. Sp 

Grenada, Br. 5.38... 


Frs.8 
Bross 


s 


Br. s 


tk 


Bel, S.S... 


Grosser Kurfurst, Ger. s.S 


Hainaut, Du. Sp 
Horta, \zores ie 
Iberian, Br. 5.5 
Indore, Br. S.8.... 
Indrapura, Br. 5.5 


Iowa, Br.S.5S.......... 


Iris, Bel. 5.8 
Kaiser W ile im Il, 


Knight oft, George, 


Koln, Ger. 58.8 
Konigin Luise, 
La Lorraine, Fr. s. 
La Savoie, Fr.S.8 
Le Coq, Br. 8.8 

Lucifer, Bross 

Lustleigh, 
Mackay-Bennett, 
Madonna, Br.s.S 


Ger i, < oe 
Br. SS 


Ger. S.5... 


Ss . 


5 3 oer , 
Br. SoS... 


Manuel Calvo, Sp. 8.8. 


Maranhense, Br. 5. 


Martello, Br. 5.5 


s 


Matteawan, Br. 8.8 ee 


Mesaba, 


Br. S.S.. 


Mexican, Br. S.S.... 


Michigan, Br. 8.58 


Minnehaha, Br. 8.8 


Mohawk, Br. s.58 
Mokta, Br.5.S..... 
Mount Temple, Br. 
Napolitan Prince 
Noordam, 
Obi, Bros. 
Oldenburg, 
Oxonian, 
Pectan, Br. S.S.... 
Perugia, Br. 5.58... 
Philadelphia, 
Ponce, 
Potomac, Br. s.S 
Primo, It, Bk...... 
Quevilly, Fr. Bk. 
Rappahannock, Br. 
Rhein, Ger. 5.8 


SS : 
Br. 8.8. 


i 8 


Ger. S.S. 
Ps Ob Mb ctudiduccane es 


Am. 8.8 chee 
PS bien natanade nates 


| ere 


Saint Hugo, 
Santa Cruz, 
Siberian, 
Sicilia, It. 5.5 


Br. 8.8 
Roe ® 
Br.S.S... 


Standard, Ger.S.S8 .. monee 
Bpereeh, E.G. B..ccccccccses oe 


Templemore, 


Br. 8. 


pee 


Tennyson, Br.S.S........... ; 
Teodoro de L arrinaga, Brs.s... 


Texan 


Se s peeedetxenesu<es 
Traveller, 8 Ree ees 


Trebia, _ | <a 
Tuscarora, Br. 8.8.. 


Vera, Br.S.S...... 
Virginia, 


8 RS ere 


Virginia, Ger. S.S........ 


Wells City, 


fh 


Welshman, Br. 8.8... .....0000.. 


West Point, Br.S.S.............. 


Willkommen, Ger. 8.8 


Yarborough, Br. 5. 


s 


Zeeland, Br.S.S.... 


Captain. 


Kudenhold 
Wards 
Turner... 
Baron .... 
Carter ... aie 
Atkin, RLN.R... 
CORP... 
Svenson. 
Smith 

von Hugo 
McKee 
Sheppard 
Reessing. 
Riddle 
Hutchinson 
Bailey, R. NR 
Kerr 

Baxter 

Ware. : 
Bartlett, R.N.R 
Winter .. : 
Thomas . 
Wadsworth 
Degrand 
Nutman.. 
Phornton 
Wall 

Bonath 
Kaempff . 

ste ve 

c ripsey . 
Domingues 
Courtin. 

La Croix 
Rogers . 
Blaikie 
Bouleuc 
Clarke. 

Jaubert . 
Knagg 

Spice T ew 
Murchison . 
Mentz.. 
Jacobs... 


Jago .. 

Mytton 

llorne 

Walters 

Sytor ... : 
Hogemann 
Stephens. . 
Konemann 
Volger 

Alix 

Poirot 

Peterson 

Prowse 
Bootyman 
Schenk 

Lander 

Castella 

Casey .. 

Schekell. 

Bennett 

,. ae ‘ 
Sa 
Stapleton 
Robinson .. 
White 

( ooper 

Forster .. ‘ 
Eagleton, R. N R. 
Bonjer .. esse 
Evans ... 
Proitrich 
Dickinson 
See 
Johnston ....... 
Mills...... ” 
_ Seer 
McKay .. 
SS 
Ladonne : 
Buckingham. 
Rott . “ 
Murdoch... 
Stabb...... 


E asta aw freee 
Sartorio. 

Sluiter...... 

Cresser. ... 
Henry . ° 

Pe 
Hudson... .. 
Land... 

Donald. 

Hilton. 


Hollingshe ad 


Dunstan .... 
Reid . 

tausche ap slat. 
Carey ; 
Kay shivalé ah 
Robertson - 
Lotze . 
Turner . 
Broomhead. .... 
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Reported by _ 


I! Officer Luhrs, 
Officer Booth 
Officer Metiavin, 
Officer de Kup 
Master, 

I Officer. 

Officer Myles 
Master. 

Officer Simpson. 


Officer Frankenbusch 


IIl Officer Noble. 


Ill Officer Jackson. 


LV Officer Bauer. 
Officer Bender. 
Officer Williams, 
Otlicer Stoton. 
Officer Harbord. 
IIT Officer. 


Officers Horsburgh & Porley. 


Officer Thomas, 
Master. 

Officer Harker. 
(Officer Paulesen 
Officer Gallocher. 
Officer Blanchard. 
Otlicer Wormald, 
Il Officer. 

Officer Nachtwey. 
Officer Vimeker. 
Officer Sievers, 
Officer Berg 
Officer Cochat, 
()tlicer Meyer. 
Master 

Officer Alford, 
Master. 

Il Officer. 

Officer Browne 
Othicer Latil. 
Officer Pegdenn. 
Master. 

Master. 

Officer Siebert. 
Officer Sch wede, 


Officer Harris 
Officer Stancliffe, 
Officer Barston, 
Officer Jackson. 
Otticer Achtergael 
Officer Mahlmann. 
Officer Hogan. 
Officer Werther, 
Officer Elsner. 
Officer Guerin. 
Officer Sous, 

II Officer. 

Officer Colvin. 
Officer Cuthford, 
Officer Richardson 
Officer McKay. 
Otlicer Morales. 


Oflicer Arrowsmith, 


Officer Massam., 
Master. 

(itlicer Beresford, 
Otlicer Chirgwin. 
Officer d’ Auquier, 
(tficer Lewin. 

Ill Officer, 
(tficer Lawson. 
Officer O' Reilly. 
Officer ¢ ‘ampbell. 
Officer Paun. 
Officer Jones. 

IIl Officer. 
Officer Lawson. 
(fficer Yeomans, 
Officer Bewsher, 
Officer Dorry. 
Officer Mundy. 


Officer MacDonald. 


Master. 


Otticer Carpentier. 


Officer Allman 
Officer Reher. 
Officer Lowe. 
Officer Hudson, 


Officer Paterson, 
Officers, 

Officer Schulte. 
Officer Hughes. 
Officer Candlish. 


Officer Alexander. 


Officer Carroll. 
Officer Martin, 
Officer Turgoose. 
Master. 

Ill Officer, 
Officer Olsen. 
Officer Lane. 
Master. 

Officer Brooks. 
Officer Popham, 
Officer Lloyd. 
Officer Hollander. 
Officer Gunn. 
Officer Miller. 


the rear of the preceding depression during the afternoon 
and night of October 10, entering the system of winds sur- 
rounding the succeeding depression at 4 a. m. of October 11. 
At this hour the wind, hitherto moderate from NW., freshened 
from NE., with overcast sky and falling glass; at 8 a. m. a 
strong NNE. gale prevailed, with rough sea; at 4 p. m. a whole 
gale set in, blowing with violent squalls, and accompanied by 
a high and dangerous sea. Similar weather and conditions 
prevailed until 2:45 a. m. of October 12, at which hour the 
wind backed to north, gradually declining in force until 8 
a. m., when it sank to a moderate gale oe fig. 4). 

Subsequent to midnight of October 12, the storm seems to 
have diminished materially in energy, although no reports 
have been received from vessels in the immediate vicinity of 
the center on that date. Several, however, among them the 

Caledonian (18), the Columbia (23), and the Arabic (6), crossed 
the track at no great distance from the center without expe- 
riencing especially severe winds. 

The reports furnished by the vessels and island stations 
named in the list preceding have been utilized in the preparation 
of the present account of the storm. The numbers attached 
to the observations shown on the daily synoptic charts (figs. 
1, 2, 3, 4) agree with those given in the preceding list. 


IMPROVED METHODS FOR FINDING ALTITUDE AND 
AZIMUTH, GEOGRAPHICAL POSITION, AND THE VA- 
RIATION OF THE COMPASS—SECOND ARTICLE! 


By “x” 


The widespread movement to abolish calculation in deter- 
mining a ship’s place at sea from observations of the altitude 
of celestial bodies is making progress. It is necessary also to 
provide methods which, by being rid of restrictions as to the 
situation of the observed body in the firmament that were 
involved in the old routine of calculating morning and evening 
spherical triangles, are capable of meeting the need for such 
frequent determinations of both geographical position and 
true bearing as are now requisite in consequence of the 
increased speed of ships. As a further evidence of progress 
in these efforts, attention must be called to the tables of Vic- 
tor Fuss, who until his recent retirement was director of the 
Imperial Naval Observatory at Kronstadt, and also to the 
abacus, or diagram, constructed by MM. Favé and Rollet de 
l'Isle, hydrographic engineers in the naval service of France. 

In remarking upon the principles of some tables that he had 
computed for the purpose of relieving the tedium of numerical 
and logarithmic computation in finding the Sumner line at sea, 
Sir William Thomson, now Lord Kelvin, long ago said:? 

When we consider the thousands of triangles daily calculated on all 
the ships at sea, we might be led for a moment to imagine that everyone 
has already been solved, and that each new calculation is merely a 
repetition of one already made; but this would be a prodigious error, 
for nothing short of accuracy to the nearest minute in the use of 
data would thoroughly suffice for practical purposes. Now, there are 
5400 minutes in 90°, and therefore there are 54005, or 157,464,000,000 
triangles, to be solved for a single angle. This, at 1000 fresh triangles 
per day, would occupy above 400,000 years. Even with an artifice such 
as that to be described below, for utilizing solutions of triangles whose 
sides are integral numbers of degrees, the number to be solved (being 
90°, or 729,000) would be too great, and the tabulation of the solutions 
would be too complicated. * * * 

A recent article in the Monraty Weatuer Review, entitled 
“Improved methods for finding altitude and azimuth, geo- 
graphical position, and the variation of the compass,” takes 
oceasion to point out that Mr. Littlehales, hydrographic en- 
gineer of the U. S. Hydrographic Office, has constructed and 
is now about to publish graphical tables in which the solutions 
of the spherical triangle for values varying from minute to 


1 The first article on this subject by ‘« X” will be found in the Monthly 
Weather Review for June, 1905. 
? Proceedings of the Royal Society (of London), Vol. 


p. 260. 


XIX, 1870-1871, 
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minute of arc are conveniently provided for, not only within 
the one quadrant of the sphere to which the above calculation 
by Lord Kelvin relates, but throughout the whole circuit of 
the sphere. The same article gives a description of the nu- 
merical tables that have been published by Professor Souil- 
lagouet, of the French Navy, which are very similar to those 
proposed by Fuss and described by him in the Proceedings of 
the Seventh International Geographical Congress at Berlin in 
1899, in a communication entitled ‘‘ Table for determining the 
altitudes and azimuths of stars.” * 

A comparison between the tables of Fuss and Souillagouet 
reveals in the former a somewhat greater ease of manipulation 
on account of superior arrangements of the columns and the 
presence of tables of differences to facilitate interpolation. 
Both have adopted the same method of dealing with the prob- 
lem, viz: by decomposing into two right-angled spherical tri- 
angles the triangle of position, in which the known elements 
are the angle at the pole, the codeclination, and the colatitude, 
and then solving the two right triangles separately. The 
method of Fuss depends upon the following formule: 

Sin a = cos d sin ¢; cot b = cot d cos ¢. 
Sin h = cosa sin B; cot A = cot acos B, 


where ¢ = angle at pole, 
d = declination of star, 
h = altitude of star, 
A = azimuth of star, 
y = latitude of observer, 
a = perpendicular from position of star to meridian of 
observer, 
b = complement of side included between the foot of 
perpendicular and the pole, 
B=bh+ 9 —g¢. 
The first entry in a table, in which ¢, the angle at the pole, is 
the upper horizontal argument, and d is the vertical argument, 
givesaand). Then having computed #, as indicated by its 
definition, enter the same table a second time with P as the 
horizontal argument, and a as vertical argument. The star’s 
altitude and azimuth will be found in the columns, a and >, 


respectively. 


P 














XZ 
o AY 
ind , a 
C E C 
: & 
0” 

= 9 P’ 
Fie. 1. Fie. 2. 


The table of Fuss is computed for every whole minute of 
time in hour angle, and every whole degree of declination, 
while Souillagouet’s table is for every two minutes of hour 
angle, and every thirty minutes of declination. 

The table of Fuss also differ from Souillagouet’s in that the 
latter has the declination for the upper horizontal argument,and 
the hour angle for vertical argument, and, further, instead of 
giving finally the azimuth and altitude, it gives the amplitude 
and altitude. 


The abacus of Favé and Rollet de l'Isle (see fig. 6) is also 
founded upon processes that effect an indirect solution of the 


* We understand that the complete tables by Fuss are being published 
in St. Petersburg for the use of the Russian Navy.—Eprror. 
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astronomical triangle by decomposing it 
into two partial right-angled spherical : 
triangles. F 

Let PZE be an astronomical triangle, 3 
being codeclination of the observed body, 
A= PZ, the colatitude, z= EZ, the zenith 
distance or coaltitude, and EPZ the hour 
angle. Drop a perpendicular from ZF on 
PZ, produced if necessary, and designate 
PB by jand EB by « Then ZB= 3 — 2. 

The abacus (see fig. 4) provides for ob- Fie. 3. 
taining the two legs of a right spherical triangle when the hy- 
potenuse and one angle are known, and conversely it provides 
for obtaining the hypotenuse and one angle when the two legs 
are known. Inthe right spherical triangle BPE (see fig. 3) if 4 
and the hourangle H. A. are known « and # may be found. In 
the right spherical triangle ZEB,a is now known and also ZB 
Hence £Z, the zenith distance, may be found. 
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From the right spherical triangle PPE, figs. 2 and 3, we 
have— 

(1) Cos 3 = cos a cos 3. 
(2) Cot H. A. = cot a sin £. 

Let a and § be two variables in Cartesian rectangular co- 
ordinates. Assign ? a constant value and let « and 7 vary; 
then from the first of these equations a certain definite curve 
will be traced as shown in the diagram (see fig. 4), and by 
assigning arbitrary values to 0, from 0° up to 90°, a family of 
declination curves will be obtained. In the same manner 
there will result a family of hour angle curves (see fig. 5) by 
assigning arbitrary values to the hour angle H. A., and then 
letting « and? vary. By constructing the two series of curves 
on the same set of coordinate axes these results follow. 

Thus the plane area is divided into a series of curve line 
quadrilaterals which may be made as small as we please by 
tracing the curves at sufficiently small intervals. 

If one value of ¢ and one of H. A. be given, then by means 
of these curves the position of a point is fixed in the plane. 
The rectangular coordinates of this point are the values of a 
and 7 corresponding to these values of } and H. A. Conversely, 
if we know the values of « and j, we are enabled to plot the 
position in the plane, and we can read off } and H.A. by means 
of the curves. 

By means of this abacus, the azimuth and altitude of a star 
may be determined when its declination and hour angle and 
the estimated colatitude are given. Plot the position of the 
star by means of 6 and H. A. curves, estimating the minutes by 
the eye, and read the rectangular coordinates of the point 
thus plotted, a on the vertical scale and 7 on the horizontal 
scale. The #. A. curves here represent meridians and the 4 
curves represent parallels of the celestial sphere. Now make 
B= 1+ j, considering 7 negative if the latitude and decli- 
nation are of contrary name. Plot the point which has a and 
B for rectangular coordinates, and, considering now the H. A. 
curves to represent verticals, and the 0 curves to represent cir- 
cles of equal latitude, read off the azimuth by means of the 
H. A. curves, and the altitude due to the estimated latitude by 
means of the 4 curves. 

This abacus will also serve to find: 

(1) The time of rising and setting of a star and its azimuth 
in the horizon. 

(2) The name of an observed star. 

(3) The distance and great circle course between two points. 

Through the initiative of Monsieur Eugéne Pereire, Presi- 
dent of the Administrative Council of the Compagnie Générale 
Transatlantique, this method has been published in rectangu- 
lar coordinates on four grand-eagle pages on a scale of ;}25 
of a meter to the degree, and may be purchased in France. 


STUDIES ON THE THERMODYNAMICS OF THE ATMOS- 
PHERE. 


By Prof. Frank H, BicELow. 


I.—ASYMMETRIC CYCLONES AND ANTICYCLONES IN EUROPE 
AND AMERICA. 


INTRODUCTORY REMARKS. 


The synthetic construction of the correct statement of the 
mechanical problems involved in the cyclonic and anticyclonic 
circulations of the atmosphere depends upon the coordination 
of the data derived from observations of the velocity vectors, 
the pressures, and the temperatures prevailing in the moving 
air masses. In my International Cloud Report, 1898, and in 
the Monraty Wearuer Reviews for January, February, and 
March, 1902, the distribution of the velocity vectors for the 
United States was described; in the Reviews for January and 
February, 1903, the distribution of the pressures correspond- 
ing to these velocities was explained; in this present series 
of papers the results of my studies on the relation of the tem- 
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peratures to the velocities and pressures will be summarized. 
It has been shown conclusively for the United States that 
there are no true local warm-centered and cold-centered 
cyclones or anticyclones in the atmosphere, and that all the 
theoretical discussions or theses founded on that basis are 
misdirected. The observations demonstrate that in the lower 
atmosphere the actual mechanism consists of rather deep warm 
and cold countercurrents of air, which underrun the pre- 
vailing eastward drift. The centers of gyration are uniformly 
in the region where these counterflowing currents meet each 
other, that is to say, on the edges rather than in the midst of 
the warm and cold regions. About one half of the cyclone is 
relatively warm and the other half cold, while the opposite 
half of the anticyclone is warm and its alternate half is cold. 
Thus, in the United States, the eastern and northern sectors 
of the cyclone with the western and northern sectors of the 
anticyclone are warm, while the western and southern sectors 
of the cyclone and the eastern ard southern sectors of the 
anticyclone are cold. The warm air flowing from the south- 
west into the east of the cyclone and west of the anticyclone, 
and the cold air flowing from the northwest into the east of 
the anticyclone and the west of the cyclone, constitute two 
currents whose temperatures differ from each other and from 
the normal temperature of the prevailing eastward drift. 
These currents seek to equalize their different temperatures 
by interpenetration, and in so doing the circulating structures 
known as cyclonic and anticyclonic are established. The heat 
added to the tropical zones of the earth by the solar radiation 
is to a considerable extent transported into the temperate 
zones by long horizontal currents in the lower levels, and is 
there expended in generating local circulations. These pene- 
trate the upper current of eastward drift and tend to retard 
its motion, slowing it down to the moderate velocities 
which have been found to exist within ten miles of the ground. 
This stratification and interpenetration of currents of different 
temperatures is the true source of the energy of storms. The 
heat energy derived from the condensation of aqueous vapor 
to water, and the energy produced by purely dynamic eddies 
are entirely secondary in importance to the thermodynamic 
energy obtained by the counterflow and underflow of warm 
southerly currents against the cold northerly currents and 
beneath the eastward flowing drift. In the present series of 
papers it is purposed to examine somewhat fully the thermo- 
dynamic conditions which exist in the atmosphere, especially 
in cyclones, anticyclones and tornadoes; at present the tem- 
perature data are inadequate for a satisfactory consideration 
of hurricanes and the general circulation, though something 
may also be done in that direction. 

THE SUPPOSED DIFFERENCE IN THE TEMPERATURE DISTRIBUTION BE- 
TWEEN AMERICAN AND EUKOPEAN CYCLONES AND ANTICYCLONES. 
Certain discussions of the available temperature observa- 

tions made at different levels in cyclones and anticyclones for 

the United States and Europe indicate that there is a serious 
disagreement in the results for the respective regions, as 
if these local circulations might really be different in some 
important respects. We should not expect to find any such 
divergence in the thermodynamics of the atmosphere when 
the observations and the computations have been accurately 
made, but as it is comparatively difficult to extract the exact 
truth of the matter from the actual observations, it will be 
proper to examine these observations carefully before admit- 
ting that any important difference in the structures actually 
exists. A suitable review of the literature may be found in 

Mr. Clayton’s article,’ from which the following few statements 

are compiled: 

From astudy of mountain observations, Professor Hann found 
! Various researches on the temperatures in cyclones and anticyclones 
in temperate latitudes. By H. Helm Clayton. Beitrige zur Physik der 

freien Atmosphire. Vol. I, pp. 93-106. 
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TABLE 1.— Temperature-falls at Blue Hill. 
HIGH AREAS IN WINTER (OCTOBER TO MARCH). 


| North (3). East (9). 
Height | : (8) (9) 
in | 
meer; Ff No af T F No afr T 
° F, © fF, >¢ oF > F. a 
4000 ae 6s Se = £9 S666 o8 ~87.4 —18.8 
3800 —10.5 1 —19.8 7.3 —86,1 2 —35.2 —17.5 
3600 -18.7 3 18.2 6.4 —32.0 2 ~83. 2 16.3 
3400 17.56 2 16.8 5.6 —82.8 3 —30.9 —15.! 
3200 —12.9 2 —16.2 — 47 —27.9 4 23.7 —14.0 
3000 13.7 2 —13.7 — 39 —32.1 5 —26.5 —12.7 
2300 122.5 8 —122 3.1 23.6 8 —24.5 11.6 
2600 -10.2 3 —11.0 2.4 —15.0 5 22.3 —10.4 
2400 10.1 3-10.22 — 2.0 20,8 1 —20.4 9.3 
2200 — 64 1—9%4 1.5 —16.3 6 18.5 — 8.3 
2000 —6.9 5 — 8,8 1.2 18.3 7 —165 — 7,1 
1800 —9%2 4— 6.0 0.4 —12.5 6 14.7 — 6.2 
1600 —~82 4—4,2 1.4 16.8 4 —12.6 — 5.0 
1400 + 0.2 1 ~ 3.0 2.0 10.9 13 1.3 — 4,3 
1200 —5.7 3 — 2.6 2.1 12.0 8 —10.4 — 3.8 
1000 +08 2 — 3.5 1.8 — 8.0 11 —9.8 — 3.5 
800 — 3,1 4—4.6 1,1 — 50 18 —87 — 2.8 
600 —7.9 1 —4,4 1.3 —9%.3 1 —6.8 — 1.8 
400 —3.7 4 3.6 1.7 41 146 —4.3 —0.4 
200 ~—~1.3 0 —1.8 2.7 1.4151 — 2.0 0.9 
0 38.7 50 38.7 8.7 35.6 151 35.6 2.0 
LOW ARE 
North (0). East (5). 
Height 
in 
meters; Ff No afr T F No af T 
°o Ff. °F, °c oF. o Ff, °C 
4000 sete, oe , sae nese 6 -28.7 —13.2 
38u0 aa’ we see 2060 scene os Se 12.0 
3600 anne’ 02 er ecee «eo 25.2 —11.2 
3400 i = cau we 23.4 —10.2 
3200 jose « wee aad esas « 21.4 — 9.1 
3000 ee : : ; ~» 19.7 8.1 
2800 17.8 7.1 
2600 ; : dee 6666 06 15.8 — 6.0 
2400 ‘ = ner ‘ case os 14,0 — 5.0 
2200 ; — : 10.9 3 —I2.0 3.9 
2000 ne 0s sees -~83 6 —10 3.0 
1800 ‘ea 06 : =a 65 3 —%9%<.2 — 2.3 
1600 es Si ; eps -10.7 3 9.3 —2.4 
1400 ee . seéa - &.6 7 2.8 — 2.7 
1200 ie ion ; 10.2 8 —10,0 2.8 
1000 e 6 wee wa —10.0 5 938 — 2,7 
800 bee ; , béee 11.1 4-—-8.9 —22 
600 . 6.5 8 —7.5 — 1.4 
400 4s ios —6.7 8 — 6&9 0.5 
200 “ae ee ee . 2.2 62 — 3.0 1,1 
0 37.1 62 87.1 2.8 


that in the higher levels the temperature is relatively low over 
cyclones, but high over anticyclones, and thence he supposed 
that this apparent inversion must be due to dynamic actions, 
as of eddies or driven whirls in the prevailing eastward drift. 
To somewhat the same effect the investigations of Dechevrens, 
Berson, and Teisserene de Bort have come, namely, that “ cy- 
clones average colder than anticyclones below nine kilometers.” 
On the other hand, the investigations of Harrington, Rotch, 
Hazen, Clayton, Shaw, and Dines lead to the conclusion that 
“cyclones average warmer than anticyclones.” 

The discussion of the temperatures over Hald and Berlin 
by Grenander’ is said to support Hann’s proposition rather 
than the American view. It is worth while to find whether 
this contradiction can be readily reconciled. Without exam- 
ining critically the observations themselves and the methods 
of reduction that have been employed, it is sufficient to remark 
that a very large number of observations is required to arrive 
at definitive results, and that both the annual and the diurnal 
variations of temperature must be eliminated from the 

* Les gradients verticaux de la température dans les minima et les 


maxima barométriques. Par 8. Grenander. Arkiv fOr matematik, as- 
tronomi och fysik. Bd.2, No. 7. (1905.) 
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South (10). West (3). Mean. 
, 7 , . aT 
fk No. AT T F No. AT T T 
100 
ey ° Ff. °¢ F © Ff. °C °c "<4 
31.0 —17.9 —29.8 — 7.6 —13.1 —0.50 
—28.9 —16.8 23.0 — 6.6 —12.1 —0.55 
eee —27.0 15.7 —26.6 5.8 11,1 —0,50 
20.5 1 —231.0 —14.6 —25.2 5.0 —10.1 —0.50 
—20.6 1 —23.1 —13.6 —2.8 — 4.2 — 9,1 0.50 
—17.8 2 —21.3 —12.6 —21.8 3.1 — 8.1 —0,45 
—19.2 3 —19.8 11,7 eee -.» —20.5 2.4 -~7,.2 —0.40 
—— —18.4 —10,.9 —12.7 1 -—19.0 — 16 6.4 0,40 
sf —16.7 —10.0 —17.7 1 —17.7 0.9 — 5.6 0. 40 
17.4 1 15.8 — 9.4 1,2 2 —16,1 0.0 —48 —0,45 
6.5 1 13.7 — 83 seen —14.4 1,0 3.9 —0.60 
news 11.6 — 7.2 17.6 1 —12.4 2.1 2.7 —0.60 
2.3 6 —9%.4 — 5,9 —12.0 2 10.4 3.4 1.5 0.40 
—45 8 6.8 — 4,5 85 3 9.2 3.9 0.7 0.20 
—5.8 6 —5.3 — 3.7 7.4 7 —86 4.2 0.3 —0.05 
2.6 8 5.2 3.6 —7.6 5 — 8.2 4.5 0.2 —0.15 
6.6 13 -- 5.8 - 3.9 —9.5 7 7.2 5.0 0.1 —0,10 
7.8 17 6.0 4.0 —6.4 6 — 6.0 5.7 0.3 —0.45 
— 5.0 14 — 5,2 3.6 3.3 1 — 3.7 7.0 1,2 0. 55 
2.5107 —3.2 — 2.5 — 2.1 36 — 2.0 7.9 2.3 —0,.60 
30,7 107 30.7 —07 48.2 36 48, 2 9.0 3.5 cond 
Mean —0. 42 
AS IN WINTER. 
South (13). West (7). Mean. 
F No af T F No af T > & 
100 
°F.  F. °c od © F. ah?! °C °C 
seve . —45.0 —18.7 ‘ —24.0 —16.0 —16.0 —0.55 
. 43.0 17.6 oes 22.4 —15.1 4.9 —0.45 
. 40.8 16.4 ces 2.9 —14.3 —14.0 —0. 50 
oes : 38.7 —15.2 oes 19.4 —13.5 —13.0 0. 55 
—37.9 2 36.4 —13.9 ees 18.0 —12.7 —11..9 —0.55 
—35.2 2 4.0 12.6 49 | —16,0 11.6 10.8 —O.55 
—31.1 2 $2.0 —11.5 32 3 —14.2 10.6 97 —0.50 
30.1 3 —29.6 —10.2 1.1 3 12.8 9.8 — 8,7 0. 60 
—26.5 4 27.0 8.7 3.5 2 1.2 — 8&9 7.5 —0.45 
-23.3 6 24.8 7.5 ~9.6 4 10.0 — &3 6.6 —0.45 
—23.9 6 —227 — 6.3 45 5 —9%.2 7.8 5.7 —0.40 
—20.2 5 —20.3 5.0 —10.7 7 —8.5 7.4 — 4.9 —0.20 
—-18.0 2 18,0 — 3.7 95 5 8.4 — 7.3 — 4.5 0.15 
—15.7 23 —16.0 2.6 cS ez 8&4 — 7.3 — 4.2 0, 25 
14.0 31 13.8 —1.4 —82 8 7.9 7.0 — 3.7 0. 25 
—10,.3 22 —11.4 0.1 —9%.6 8 —7.3 — 6.8 — 3.2 0. 40 
8.2 17 — 9.2 1.2 -~4.8 7 6.1 — 6,1 24 —0.40 
— 80 21 - 7.3 2.2 65 11 —65.0 —5.5 —1.6 —0.55 
—4.1 183 — 4,7 3.7 —40 18 — 37 4.7 05 —0. 65 
1.6 185 2.4 5.0 — 1.9109 —20 —3.8 0.8 —0. 65 
43.4 185 43.3 6.3 27.1 123 27.1 — 2.7 21 


temperature-falls from the surface. 


Mean — 0. 43 


Mountain observations 


require a series of local corrections to be applied to re- 
duce them to free air measures of temperature, and, gener- 
ally, the observations must be distributed quite uniformly 
throughout the 24 hours. The tendency is to use an excess 
of daytime observations, and this will produce one-sided data 
in the strata up to at least the elevation of 3000 meters. In 
the following expositivn it will be sufficient to employ the data 
contained in Grenander’s paper and in the Blue Hill paper,’ 
which have already been used in my discussion of the diurnal 
periods of the temperature. We shall expect to show that 
the structures of the American and European cyclones and 
anticyclones are practically the same, except possibly in the 
lower strata, within 2000 meters of the surface. 
THE TEMPERATURE-FALLS AT BLUE HILL AND HALD-BERLIN. 

The reader is referred to my paper on “The diurnal periods 
of the temperature ’’* for a description of the method employed 
in discussing the Blue Hill kite observations of 1897-1902. 


’ Observations at the Blue Hill Observatory, 1901-2, and appendix 
of the observations with kites, 1897-1902, with discussion by H. Helm 
Clayton. 

*Monthly Weather Review, February, 1905. 
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TABLE 2.— Temperature-falls at Blue Hill. 
HIGH AREAS IN SUMMER (APRIL TO SEPTEMBER). 


: Center (1). East (24). South (12). West (8). Mean. 
Height 
in 
meters; fF No ar TF F No ar 7 F No ar fT F No ar 7 T os 
°F F. °¢ ° F. °F °C F ° Ff. °¢ °F oF. °C °C °C 
4000 2 - io “Sane ——e —48. 3 1 —45.2 —8.4 —43. 3 a, |. eanied 41.2 —4.8 —6§.4 —0. 80 
3800 —38.9 2 —35.0 —1.5 40.0 1 —42.1 —6.7 40.0 7.7 35.0 1 —38.7 3.4 —4.8 0. 75 
3600 —30. 8 2 —32.6 0.2 45.2 1 —99.1 —§.1 | ...... —~36.7 —5.9 —35. 2 1 —36.2 —2.0 3.3 —0.75 
3400 31.8 4 —30.2 1.1 33. 2 1 —36.0 —3.3 —33. 0 1 —33.5 -4,1 32.8 2 —33.8 7 —1.8 0. 75 
3200 27.2 2 —28.2 2.3 . —33.0 —1.6 —30. 7 2 30.2 —2.3 31.7 2 31.5 . 6 —0, 3 0. 70 
3000 —27.7 5 25.4 3.6 32.6 7 —29.8 0.1 —26. 1 1 27.2 me. | <shecas —29.0 2.0 1.1 0.75 
2800 —22.2 6 —23.3 4.9 22.6 10 —27.3 1.5 28.0 1 24.6 0.8 en —26. 6 3.3 2.6 —0.70 
2600 21.6 6 21.2 6.1 —22.1 § —24.5 3.1 17,1 1 —22.0 2.3 —82. 5 3 —24.4 4.6 4.0 0. 60 
2400 —17.0 6 —19.4 7.1 —17.5 6 —22.2 4.4 —15. 5 2 20.0 3.4 —29. 1 5 —22.2 5.8 5.2 0. 60 
2200 —16,0 5 —17.3 8.3 20.7 9 —19.9 5.7 — 7.7 3 —18.0 4.5 —22.0 7 20.0 7.0 6.4 —0. 60 
2000 18.2 § —15.4 9.4 18.0 9 17.4 7.1 12.7 5§ —15.9 5.8 18. 6 8 —18.0 8.1 7.6 —). 60 
1800 14.9 11 —13.6 10,2 —18.7 15 —15.2 8.3 15.2 6 —13.5 7.0 17.4 7 16.0 9.2 8.7 —)). 55 
1600 11.4 11.8 11.3 —15.3 16 —12.6 9.7 16.1 7 11.2 8.3 —14.3 8 —14.6 10.0 9,8 0. 55 
1400 —10. 2 11 —10.0 12.3 —1).4 20 —10.2 11.0 7.6 15 — 9.1 9.4 17.2 & 13.5 10.6 10.8 —0. 50 
1200 — 7.1 13 8.5 13.2 — 83 28 7.4 12.5 6.8 1 — 7.2 10.5 16.8 9 —12.0 11.4 11.9 —0.30 
1000 7.1 16 7.9 13.6 —4.7 35 — 6.7 13.0 5.7 17 6.0 11.2 —13.2 il -10.7 12,1 12.56 —0.20 
800 7.9 17 — 7.6 13.7 —2.2 38 — 6.0 13.4 4.8 14 — 5.3 11.5 — 7.3 13 — 9.2 13.0 12.9 0. 30 
600 -~1.9 24 — 6.1 4.5 26 4 —47 14.1 5.4 19 — 5.2 11.6 7.9 18 — 7.8 13.8 13.5 —O0. 45 
400 —43 20 —43 15.5 —1.9 4 —2.5 15.3 5.3 19 — 4.6 11.9 — 8.4 10 6.2 14.7 14.4 0. 60 
200 1.1 178 — 2.0 16.8 — 0.9 326 — 0.6 16.3 2.6 134 — 2.8 12.9 —2.9 119 —2.7 16.6 15.7 —0,55 
0 64.3 178 64.3 17.9 62.0 326 62.0 16.7 58.1 134 58.1 14.5 64.6 119 64. 6 18,1 | aaa 
Mean —0. 62 
LOW AREAS IN SUMMER. 
Y Center (4). Kast (5). South (22). West (7). Mean. 
Height 
in 
— FF mew F F No ar Tf F No ar Tf F No aT Tf rT a 
° F. oF; °a I °F, °C. fk ° F. °c °F a | °c °C °C 
Gee | secex 4.0 —9.8 setae. kee 8.8 | @) ieee —48.2 —3.6 | ...es- - —465 —9.0 —7.1 —0. 60 
an. - éesect —42.3 —8.9 soseen acs SER =a @ aie a —45.0 —2.1 | ...... .. —44.8 8.0 —5.9 —0,. 55 
3600 —41.8 1 —40.4 7.8 —38, 8 2 —34.6 3.6 35. 6 1 —43.2 —0.8 41.5 1 —43.0 —6.0 —4.8 —6.60 
3400 cece eee ORB —7.0 —31.3 1 —32.2 —2.3 37.9 5 —41.0 0.4 38. 8 2 —40.7 —5.7 —3.6 —0.55 
3200 —37. 3 1 37.0 6.0 33. 3 2 —30.5 1.4 42.0 6 —38.8 1.6 35. 5 4 —38.4 —4.4 —2.5 —0, 60 
3000 35.5 3 35.0 4.8 —31. 8 3 —28.6 0.3 —31.9 13. —36.1 3.1 —39.0 3 —36.4 —3.3 —1.3 —0. 50 
2800 —33. 2 3 33.2 —3.8 5.5 4 —26.8 0.7 35.2 11 34. 6 4.0 —28. 6 6 —34.0 —2.0 —0.3 —0.60 
2600 —28.9 4 —31.0 2.6 —29. I 2 —24.8 1.8 —30. 9 14 —32.7 5.1 —26. 3 4 —31.5 —0.6 0.9 —0, 60 
2400 —29.7 6 23.6 —1.3 —25. 4 2 —23.2 a7 31.2 17 —30.4 6.3 —24.7 9 29.6 0.5 2.1 —0. 65 
2200 —26.8 7 26.0 0.2 —21.5 3 —21.0 3.9 28.8 18 —28.2 7.5 —23.0 12 —27.2 1,8 3.4 —0. 60 
2000 —23.7 7 —23.5 1.6 —15.3 4 —19.4 4.8 —25.9 18 —25.8 8.9 —26.7 9 —25.0 3.0 46 —0.68 
1800 —25, 3 3 —20.7 3.1 15.4 4 —17.0 6.2 24.0 2 —23.4 10.2 —25.9 12 —23.2 4.0 5.9 —0. 65 
1600 16.0 3 18.0 4.6 14.9 5 —15.1 7.2 —20.4 18 20.8 11.6 —20.6 9 —20.8 5.3 7.2 —0.65 
1400 14.1 6 15.7 5.9 —17.6 5 13.3 8.2 —i8.2 25 —18.1 13.1 20.3 12 —18,2 6.8 85 —0.60 
1200 —13.6 > —13.2 7.3 11.1 6 —11.6 9.1 —16.7 22 —15.6 14.5 —18.8 11 —16.0 8.0 97 —0.55 
1000 12.1 6 —11.0 8.5 5.5 3 —9%.7 10.2 142 2% —13.0 16.0 —13.7 12 —14.6 8.8 10.8 —0, 65 
800 9.7 3 9.2 9.5 —10.1 8 —7.8 11.3 11.0 33 —10.5 17.3 —12.9 10 —12.0 10.2 12.1 —0, 75 
600 7.4 5 6.8 10.8 5.7 S 5.7 12.5 89 38 —8.0 18.8 — 5.9 12 — 7.8 12.3 13.6 0. 80 
400 — 3.4 § —43 122 —5.8 11 —3.5 13.6 5.5 40 —5.3 2.2 —30 11 —40 14,7 15.2 —0.60 
200 —~3.4 73 —2.0 13.5 2.7 8&2 16 14.7 27 341 —2.7 21.7 —1.6 1388 —2.0 15.8 16. 4 —. 60 
0 58.2 73 58.2 14.6 60.1 82 60. 1 15. 73.7 341 73.7 232 62.5 145 62.5 16.9 7 eee 
Mean —0. 63 


It is convenient to utilize the same data for discussing the dis- 
tribution of temperature in the several strata of cyclones and 
anticyclones up to the height of about 4000 meters, for the 
sake of eliminating the diurnal variation. This was done by 
taking the mean values of the temperatures as observed at 
the several ascensions, which were distributed in the differ- 
ent hours of the day. While the distribution among the 
24 hours is not completely uniform, it is probable that a 
fairly satisfactory elimination of the diurnal temperature vari- 
tion in the levels from the surface to 3000 meters has been 
accomplished in my computations, by taking the average daily 
values as they exist in this report for the winter months (Octo- 
ber to March) and the summer months (April to September), 
thus making two groups for the five years of observations. 
The number of available observations is not nearly great 
enough to give definitive mean values, but the results here 
explained probably indicate quite sufficiently the typical con- 
ditions that require to be known as the basis of a theoretical 
discussion of the thermodynamics of storms. 

Table 1, temperature-falls at Blue Hill, winter high areas 
and low areas, and Table 2, summer high areas and low areas, 
summarize the data. The temperature-falls are given for the 





N. E. 8. W. sectors, and for the center when possible. These 
sectors group the data according to my subareas as follows: 
For center we take subareas (1, 2, 3, 4), for north (9, 10,17, 18), 
east (7, 8, 15, 16), south (5, 6, 13, 14), west (11, 12, 19, 20). 
The areas at the time of observation at Blue Hill were located 
in respect to these subareas by studying the corresponding 
weather maps and selecting the most conspicuous high area 
or low area for the center. 
EXPLANATION OF TABLES 1, 2, 3, anv 4. 

The first column of Table 1 gives the height in meters, the 
second, F’, the mean temperature-falls in Fahrenheit degrees, as 
determined by the number of observations recorded in column 
three; these temperature-falls were plotted on diagrams and 
average curves were drawn through the points, from which 
the values of 47 found in column four were scaled, and these 
should represent more exact values than can be obtained from 
the limited number of observations at our disposal. At the 
bottom of columns F and JT is found the mean surface tem- 
perature, determined by the numerous readings made at the 
Blue Hill valley station. In column five, marked 7, are given 
the corresponding temperatures themselves in centigrade de- 
grees, being transformed from the Fahrenheit degrees re- 
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TABLE 3.— Temperature-falls at Hald and Berlin. 
HIGH AREAS IN WINTER (OCTOBER TO MAY 15). 


| North. East. South. West. Mean. 
Height | 
in 
t aT 
ar fier Fier Fier Fier & 
| 
oa °C °C °eai°*a °c on °C °° Oo”, 
6000 «= —31.6. —27.0 4.0 —33.2) —2%.3 —245/ —257 —21.6 | —26.6 —0. 75 
5800 90.0 —25.4| —82.5 —31.7 | —23.9 —23.1 | —24.4 —20.3 | —25.1 —0.70 
6e00 0 —28.38 —23.7| —31.0 —80.2 | —22.7 —21.9| —22.9 —18.8 | —23.7 —0.90 
5400 —26.7 —22.1 | —28.7 —27.9| —21.7 —20.9| —21.4 —17.3 | —22.1 —0.80 
5200 5.5 —20.9| —26.7 —25.9 | —20.8 —19.5| —19.8 —15.7 | —20.5 —0.70 
5000 —24.2 —19.6 | —24.8 —24.0 | —19.1 —18.3 | —18.6 -14.5 | —19.1 —0.60 
4900 | —22.8 —18.2| —23.6 —22.8/| —18.1 —17.3 | —17.5 —13.4| —17.9 —0.55 
4600 | —21.6 —17,.0 | —22.4 —21.6 | —17.1 —16.3 | —16.3 —12.2| —16.8 —0,75 
4400 | —19.8 —15.2| —21.0 —20.2/) -45.7 —14.9| —15.0 —10.9| —15.3 —0.65 
4200 18.6 —14,0| —20,.0 —19.2 | —14.7 —13.9 | —14.0 9.9) —14.0 —0.45 
4000 | —17.5 —12.9 18.8 —18.0 | —13.7 —12.9 12.6 — 8.5 | —13.1 —0,50 
$800 | —16,.4 —11.8| —18,0 —17.2| —12.8 —12.0) 11.6 —7.5| —12.1 —0.45 
8600 | —15.4 —10.8 | —17.2 —16.4| —11.9 —11.1 10.6 —6.5|—11.2 —0,50 
3400 | —14.3 — 9.7 16.4 —15.6| —10.9 —10.1 9.5 —5.4| —10.2 --0.55 
$200 | —13.2 — 8.6 | —15.1 —143|/—9.8 —9.0|—86 —4.5|—9.1 —0.55 
g000 | —12.2 — 7.6) —14.0 --18.2| — 8,7 — 7.9 7.4 —3.3|—8.0 —0.40 
2800 | —11.2 — 6.6 | —13.1 —12.3 | — 8.4 7.6|—6.9 —3.8 7.2 —0.40 
2600 | —10.8 — 5.7| —12.3 —11.5 7.8 —7.0|—6.8 —2.2|—66 -0.4 
20 66l— 9.4 4.8 11.4 —10.6| — 7.2 — 6.4 5.4 —1.3| —65.8 —0.45 
2200 | — 8.1 — 3.5 | —10.7 9.9 67 —69|— 4.4 —63 4.9 —0.40 
2000 | — 7,1 2.5|;—9%8 — 9.0 6.2 5.4 3.6 0.5) — 4.1 —0,35 
1800 | as —£091=— 68 — 861-458 —<47]— &9 1.2)}/—34 —0.35 
1600 | — 6.0 1.4 7.9 7.11—49 —41 2.3 1.8|—32.7 —0,33 
1400 | — 5.38 — 0.7 6.8 —6.0|—4.3 — 3.5 | — 1.9 2.2;—2.0 —0.30 
1200 | — 4.6 0.0 | — 5.6 48i1—89 — &3 1.6 2.5|—1.4 —0.30 
1000 | — 4.0 0.6 4.6 3.8 | — 3.4 2.6|— 1.3 2.8/—0.8 —0.40 
800 3.2 1.4)—3.4 —2.6|—32.8 — 2.0 0.9 3.2 0.0 —0.35 
600 | — 2.4 2.2);—2.2 —1.4 2.3 — 1.5 0.6 3.5 0.7 —0.35 
400 1.5 3.1 1.2 0.4 | — 1.7 0.9'— 0.4 3.7 1.4 —0.30 
200 | — 0.7 3.9 0.5 0.3 0.8 0.0 — 0.2 3.9 2.0 —0,30 
0 | 0.0 4.6 0.0 0.8 0.0 0.8 0.0 4.1 a 
| 
Mean gradient up to 4000 meters...... —0. 40 
LOW AREAS IN WINTER. 
| North. | East. South. West. Mean. 
Height | 
in | 
meters. aT 
‘ - rie Fim ia rie & 
| °C °c | ef °c °C et Ad Lt A oc °° a hd 
6000 | —33.4 —26.5 | —33.8 —29.6 | —34.4 —27.8 | —35.5 —29.0| —28.2 —0,75 
5800 | —31.7 —24.8 | —32.4 —28.2 | —38.2 —26.6 | —34.0 —27.5 | —26.7 —0.70 
5600 | —29.8 —22.9 | —31.0 —26.8 | —32.0 —25.4 | —32.8 —26.3 | —25.3 —0.65 
6400 | —28.2 —21.3 | -—29.7 —25.5 | —90.8 —24.2 | —31.8 —25.3 | —24.0 —0.65 
6200 | —27.0 —20.1 | —28.0 —23.8 | —29.2 —22.6 —31.0 —24.5 | —22.7 —0.50 
5000 — —19,.2 | —26.6 —22.4 | —28.8 —21,7 | —30.8 —23.8 | —21.7 —0.50 
4900 | —24.8 —17.9| —25.7 —21.5 | —26.9 —203| —29.6 —23.1 20.7 —0.55 
4600 | —23.8 —16.9| —243 —20.1 | —25.8 —19.2 | —28.8 —22.3| -19.6 —0.65 
4400 | —22.5 —15.6 | —23.0 —18.8 | —24.2 —17.6 | —28.0 —21.5 | —18.3 —0.65 
4200 | —21.1 —14.2 | —21.4 —17.2| —22.8 —16.2 | —26.9 —20.4 | —17.0 —0.55 
4000 [ae —13,0 | —20.2 —16.0 | —22.0 —15.4 | —26.0 —19.5 | —15.9 —0.55 
| 
3800 | —18.7 —11.8 |) -19.0 —14.8 | —21.0 —144) —24.7 —18.2 14.8 —0.60 
3600 17.4 —105 | —17.9 -—13.7| —200 —124/| —23.4 —16.9| —13.6 —0.65 
3400 | —16.0 — 9,1 16.5 —12.3 | —18,.8 —12.2| —22.2 —15,7 12.3 —0.60 
$200 | —14.7 — 7.8 | —15.2 —11.0 | —17.7 —11.1 21.0 —14.5 | —11.1 —0,55 
3000 | —13.5 — 6.6 14.2 —10,0 16.6 —10.0| —19.7 —13.2| —10.0 —0.65 
000 | —125 — 5.6|—184 —9.2| —15.4 — 8.8 | —17.8 —11.3|—87 -—06 
2600 | —11.3 — 4.4/ —12.6 8.4) —14.2 —7.6| —15.9 —9.4| — 7.4 —0,55 
2400 | 00.5 — 26 1.8 —2.1)/—-&Oe — 64) —14.6 8.1!—6.3 —0.60 
2200 |—-%8 —2.9 10,2 6.0| —11.8 —5.2| —13.1 —6.6|—5.1 —0O55 
200 | — 8.4 —1.5|/—9.2 5.0 | —10.8 4.2 12.0 —5.5|—40 -—0.4 
1800 a 7.8 —-@9|/—a0 —as|—as —&2 11.0 4.5 3.1 —0.55 
1600 | — 6.6 0.3;—7.0 —28 8.8 2.2) —10.0 3.5 20 —0.50 
1400 | — 5.8 1.1 5.9 —1,7 LI wi31—-48 —&8!1— 16 -&% 
1200 | — 5.4 15|—47 —0.5| — 6.4 a3i-Z3s —@s 0.2 —0. 55 
1000 | — 4.8 21|/—a2 1.0 5.2 1.4| — 6,0 0.5 1.3 —0.50 
800 aac 3.3] — 2.6 1.6 4.2 2.4|)—47 1.8 2.3 —0.50 
600 | 24 45|—1.8 2.4|/—31 3.5|—38 2.7 3.3 -0.55 
400 | —1.3 6&6) —1.1 3.1 21 4.5 2.3 4.2 4.4 —0.50 
200 | — 0.6 6.3 | — 0.5 3.7 0.7 5.9| — 0.9 5.6 5.4 —0.35 
0; 00 6.9 0.0 4.2 0.0 6.6 0.0 6.5 OF ccs 
| Mean gradient up to 4000 meters. ..... —0, 55 


corded in column four, and the temperature for each stratum 
is computed by adding the temperature-falls 47, as reduced 
to centigrade degrees, to the surface temperature 7. At the 
head of each section group is given the number of ascensions 
employed, as 3 for north, 9 for east, 10 for south, etc. In the 
last columns of each general group are given the mean tempera- 
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tures of the sectors on the several levels, and the mean gra- 
dients per 100 meters. The gradients in the several sectors 
can be readily computed from the temperatures recorded for 
every 200-meter level up to 4000 meters. It should be noted 
that the data are entirely lacking for the north sector, except 
for the winter high areas, where three ascensions were available, 
and that observations in the central area are found only for 
the summer half of the year. This failure to record the 
temperature in the north sector is due to two causes, (1) the 
general passage of the centers of pressure to the north of Blue 
Hill, and (2), especially, the class of winds prevailing in that 
sector, which are usually unfavorable for kite ascensions. 

For the European cyclones and anticyclones I have employed 
the data found in Grenander’s paper. The temperature-falls 
in winter low and high areas at Hald and Berlin (Table 3) were 
taken from the tables and diagram without change. For these 
the results are recorded in Tables 3 and 4, where JT is the tem- 
perature-fall from the surface and 7 the corresponding tem- 
perature at every 200-meter level. In order to eliminate the 
diurnal variation from the surface mean temperatures, upon 
which every thing depends, it wus necessary to interpolate a 
few of the missing night temperatures as in Table 5. 

There is, of course, some uncertainty in this connection, 
but not nearly enough to modify the conclusions based upon 
these surface means. It is much better to obtain approximate 
mean temperatures for the 24 hours than to employ those be- 
longing exclusively to the day hours. In the summer months 
the Hald and the Berlin temperatures were treated separately 
(see Table 4) and the adopted temperatures are the mean 
values of the two stations in the several 200-meter levels. The 
column 7' is the mean of the Hald and Berlin columns, with 
interpolations, and J7' is computed from 7. 

TEMPERATURE-FALLS FROM THE SURFACE. 

There are two ways in which the data of these tables can be 
conveniently arranged for discussion, (1) by exhibiting the 
temperature-falls on a diagram, and (2) by constructing the 
temperatures prevailing in the horizontal sections at different 
elevations. Fig. 1 represents the American and European 
temperature-falls in high and low areas, in winter and sum- 
mer. It shows at a glance that the high areas (full lines) are 
not all cold as compared with the low areas, nor the low areas 
(dotted lines) all warm as compared with the high areas. On 
the other hand the north and west of the high areas are warm, 
while the south and east are cold, both winterand summer. In 
the lower levels, 1000 to 2000 meters, there is some entangle- 
ment of the gradient lines, and while there may be a tendency for 
the dotted lines of the low areas to cross the full lines of the high 
areas from right to left, there is nothing very decisive about 
the relation. In the American areas the temperatures of the 
high areas generally have a small gradient in the levels 1000 
to 2000 meters, and there is, also, some indication of the same 
tendency in the European high areas. Attention is directed 
to chart 14, International Cloud Report, 1898, where a cor- 
responding vertical change in the velocities was recorded, 
indicating that this stratum has a steady velocity throughout 
its depth in accordance with this local temperature distribu- 
tion. In the winter both the European and American temper- 
atures have about the same extreme differences, approximately 
10° C. above the 2000-meter level, though below it the Ameri- 
can exceed the European by about 4° C. The American 
circulation near the surface in winter is usually more active 
than the European. In the summer the American temperature 
divergence seems to be rather less, about 2°, than the 
European, though this difference may really be due to an 
inadequacy in the results of the observations in hand, and 
may be changed by increasing their number. On the whole 
there are indications that the temperature spread is wider at 
the 3000-meter level than at any height above or below, and 
this implies that the local circulation is greater at this level 
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Fic. 3.—The Distribution of Temperature in the High and Low Pressure Areas of North America. 
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Fic. 4.— The Distribution of Temperature in the High and Low Pressure Areas of Europe. 
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TABLE 4.— Temperature-falls at Hald and Berlin. 
HIGH AREAS IN SUMMER (APRIL TO SEPTEMBER). 


: North. Rast. South. West. Mean. 
Height 
in 
meters.| said Berlin AT T Hald Berlin aT 7 Hald Berlin AT T Hald Berlin AT T T amd 
on a og °C og mt Ad oO”, Cc og co ot ad °C °C °C ct bf oa °C et ad 
6000 —15.9 17.5 —30.4 —16.7 —25.4 —23.1 —35.6 24.3 —18,2 19.5 —31.7 —18.9 —16.4 —16.9 —30.7 —16.7 —19.2 —0. 65 
5800 —29. 2 15.5 —34.0 —22.7 30.5 —17.7 29.4 —15,4 17.9 0. 65 
5600 —27.9 14.2 —382.4 —21.1 —29. 3 16,5 28. 0 14.0 —16.6 0. 65 
5400 —26.7 —13.0 —31.0 —19.7 28.1 —15.3 —26.7 —12.7 15.3 —0.65 
5200 —25. 5 11.8 —29. 7 18.4 —27.0 14.2 —25.4 11.4 —14.0 —0. 60 
5000 —9%<7 —I11L5 24.3 10.6 —18.5 —15.9 —28.5 —17.2 —12.2 —14.0 —25.9 —13.1 9.6 —10.7 —24,2 10. 2 —12.8 0. 60 
4800 4 —23.2 — 9.5 27.3 —16.0 24.9 —12.1 22.9 — 8.9 —11.6 —0. 60 
4600 —22.1 — 84 —26.1 14.8 —23. 8 11.0 —21.6 — 7.6 —10.4 —0. 60 
4400 —20.9 — 7.2 24.9 13. 6 —22.7 — 9.9 20.4 — 6.4 — 9.2 0. 60 
4200 —19.7 — 6.0 —23.7 —12.4 —21.6 8.5 —19.3 — 5.3 — 81 —0.55 
4000 —3.6 —6.0 —18.5 — 48 —12.8 9.6 —22.5 —11.2 — 6.4 —9%9<.0 —20.5 — 7.7 — 4.5 3.9 18.2 — 42 — 7.0 0. 50 
33800 17.3 3.6 —21.3 10.0 —19.2 6.4 —17.2 3.2 — 6.0 —0, 55 
3600 —16.2 2.5 —20. 2 8. —17.9 5.1 —16. 2 2.2 —4.9 —0.50 
3400 —15.3 1.6 —19.3 — 8.0 16.7 3.9 —15.2 —1.2 — 3.9 —0.50 
3200 14.6 0.9 —18.5 — 7.2 15.5 2.7 —14.2 — 0.2 —29 —0.45 
3000 1.2 20 —14.1 0.4 8.5 4.56 —17.8 6.5 0.7 2.6 —14.5 — 1.7 0.1 1.5 13. 2 0.8 —2.0 —0.40 
2800 13.5 0.2 —17.3 6.0 13.6 — 06.8 —12.1 1.9 —1.2 —0.40 
2600 12.9 0.8 —16.9 5.6 —12.8 0.0 11.0 3.0 —0.4 —0.40 
2400 —12.3 1.4 16. 2 4.9 —12.1 0.7 10.0 4.0 0.4 —0.40 
2200 —11.7 2.0 —15.3 4.0 11.2 1.6 — 9.0 5.0 1.2 —0.45 
2000 4.5 08 —11.0 2.7 —5.4 —0.3 —141 —2.9 4.7 15 —10.2 2.6 5.2 6.6 — 81 5.9 2.1 0. 45 
1800 —10.3 3. —12.9 — 16 — 9.3 3.5 — 7.4 6.6 3.0 —0. 50 
1600 — 9.6 4.1 —116 —0.3 — 8.3 4.5 — 6.6 7.4 4.0 —0.45 
1400 8.8 4.9 —10.2 1.1 7.4 5.4 — 5.8 8.2 4.9 —0.50 
1200 — 7.9 5.8 — 8&9 2.4 — 6.4 6.4 — 5.0 9.0 5.9 —0. 55 
1006 7.4 6.1 — 6.9 6.8 2.2 5.3 7.5 3.8 7.2 7.5 — 65.4 7.4 8.4 11.1 4.2 98 | 7.0 —0. 60 
800 5.7 8.0 — 6.1 5.2 — 4.4 8.4 — 3.3 10.7 82 —0. 55 
600 4.5 9.2 — 46 6.7 - 3.3 9.5 — 2.5 11.5 | 9.3 —0. 60 
400 32 10.5 3.1 8.2 —22 106 —1.6 125 | 10.5 —0,60 
200 — 1.7 12.0 1.6 9.7 — 1.1 11.7 - 0.8 13,2 11.7 —0. 65 
0 13.5 13.9 —6.0 13.7 9.1 13.5 0.0 11.3 10.5 15.1 0.0 12.8 11.4 16.5 0.0 14.0 we vaeexe 
Mean gradient up to 4000 meters ....... ....ccccceccsee soees —0. 50 
LOW AREAS IN SUMMER. 
6000 —17.0 95 —30.1 —13.3 —18.9 —17.5 —35.5 —18.2 —22.0 —21.8 —35.4 —21.9 —24.5 21.4 —36.0 —23.0 —18.1 —0.530 
5800 —29.0 —122 —34.1 —16.8 —34.3 —20.8 —35,3 —21.9 —17.1 —0,.45 
e 5600 —27.9 —11.1 —32.8 —15.5 —33.1 —19.6 34.1 —20.7 —16.2 —0.50 
5400 26.7 — 9.9 —3l.4 —14.1 —31.9 —18.4 —32.9 —19.5 —15.2 —0.50 
5200 —25.6 — 8&8 —#0.1 —12.8 —#0.7 —17.2 —31.7 —18.3 —14.2 —0. 50 
5000 —12.1 —3.5 —24.6 —7.8 —11.9 —11.3 —28.9 —11.6 16.3 15.9 —29.6 —16.1 —19.3 —14.8 —30.5 —17.1 —13.2 —0. 55 
4800 —23.8 — 7.0 —27.7 —10.4 —28.5 —15.0 —29.2 —15.8 —12.1 —0.55 
4600 —22.9 — 6.1 —26.5 — 9.2 —27.4 —13.9 —27.9 14.5 —11.0 —0.60 
4400 21.8 — 5.0 —25.4 — 8.1 —26.3 —12.8 —2%6.5 —13.1 —%8 —0.60 
4200 —20.7 — 3.9 —24.3 — 7.0 —25.2 —11.7 —25.2 —11.8 — 86 —0. 55 
4000 — 7.5 20 —19.6 — 2.8 —6.4 —5.4 —2.2 — 5.9 11.0 —10.2 —24.1 —10.6 —12.7 — 8&2 —23.9 —10.5 — 7.5 —0.50 
3800 —18.7 — 1.9 —22.2 —49 —Z3.1 — 9.6 —22.8 — 9.4 — 6.5 —0.50 
3600 —17.8 —1.0 —21.1 — 3.8 —22.2 — 8.7 —21.7 — 8.3 — 5.5 —0.55 
3400 —16. 8 0.0 —20.1 — 2.8 21.3 — 7.8 —20.5 — 7.1 —4.4 —0.50 
3200 —15.8 1.0 —19.1 —1.8 —20.4 6.9 —19.3 — 5.9 — 3.4 —0.50 
3000 3.1 7.0 —14.8 2.0 — 15 0.0 —181 —08 — 5.8 5.9 —19.4 — 5.9 — 6.4 —3.0 —181 — 4.7 —2.4 —0.50 
2800 —14,0 2. 8 —17.2 0.1 —18.3 — 4.8 —16.9 — 3.5 —1.4 —0.45 
2600 —13, 2 8.6 —16.3 1.0 —17.2 —3.7 —15.8 — 2.4 —0.5 —0.5 
2400 —12.3 4.5 —15.4 1.9 —16.1 — 2.6 —14.7 — 1.3 0.5 —0.55 
2200 —I1L4 5.4 —14.3 3.0 —15.0 — 1.5 —13.6 —0.2 | 1.6 —0. 60 
2000 1.2 11.8 —10.4 6.4 4.0 4.4 —13.1 4.2 —00.2 —05 —13.9 —0.4 — 0.9 2.7 —12.5 0.9 2.8 —0.60 
1800 — 9.2 7.6 11.5 5.8 —12.8 0.7 —11.4 2.0 4.0 —0. 60 
1600 — 80 8.8 — 9.8 7.5 —11.6 1.9 —10.4 3.0 5.3 —0. 65 
1400 — 6.7 10.1 — 8.1 9.2 —10.4 3.1 — 92 4.2 6.6 —0. 65 
1200 — 5.4 11.4 — 6.6 10.7 — 9.1 4.4 — 8.0 5.4 7.9 —0. 65 
1000 6.3 18.7 — 4.3 12.5 10.2 13.7 — 5.3 12.0 5.2 6.2 — 7.8 5.7 4.3 90 — 6.7 6.7 9.2 —0,65 
S00 — 3.4 13.4 — 4,2 13.1 — 6.4 7.1 — 5.3 8.1 10.4 —0. 60 
600 — 2.5 14.3 — 3.2 14. 1 — 4.8 8.7 — 4.0 9.4 11.6 —0. 60 
"400 —1.7 15.1 — 2.1 15.2 — 3.3 10.2 — 2.7 10.7 12.9 —0. 65 
200 0.8 16.0 — 1.0 16.3 —1.7 11.8 —1.4 12.0 | 14.1 —0. 60 
0 12.4 21.2 0.0 16. 8 14.9 19.6 0.0 17.3 13.0 14.0 0.0 13.5 12.4 14.4 0.0 13.4 ew isbbas 
Mean gradient up to 4000 meters, ...........0. cece ec ceeeeeeees —0, 57 


than above or below it, a result indicated by the observed 
velocities as shown on chart 68 of my Cloud Report. It is 
hardly possible to consider the temperatures for the upper 
levels, 4000 to 6000 meters, as sufficiently reliable to base special 
emphasis upon the wide divergence of the European tempera- 
tures in those levels, and the lines should probably be drawing 
together more rapidly than here shown. From other cousid- 
erations it may be inferred that the temperature differences 
generally disappear in the neighborhood of the cirrus levels 
9000 to 10,000 meters. While there is a tendency in the lower 
levels for the temperatures of the high areas to diminish less 
rapidly than those of the low areas, there is yet but little to 


justify the view that anything like an inversion of tempera- 
ture occurs, such as Professor Hann found in mountain stations 
and ascribed to dynamic actions, or such as Bjerknes and 
Clayton assume to exist in their theories of cold-center and 
warm-center cyclones superposed upon each other. This will 
be seen more clearly in the exhibit of figs. 3 and 4. We 
may safely infer from fig. 1 that there is little to distinguish 
the temperature distribution in European cyclones and anti- 
cyclones from that prevailing in the American high and low 
areas. 

Using the same temperature-falls we now discuss the rela- 
tion according to actual warm and cold areas, as shown in 
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fig. 2, where the dotted lines indicate the warm areas and the 
full lines the cold areas. Hence we adopt the following 
arrangement: (See Table 6.) 


TABLE 5.—Surface temperatures in centigrade degrees for day and night at 
Hald and Berlin. 


HIGH AREAS. 





Station. Winter | Summer, 

|. E. s. wl *™ BB & We 

Ds ume ae £6: Lol Oe m4 Me me 
Hala | nd sacar: 21 (0.0) —1.7 5.1| (12.0) (7.8) (6.9) (10.2) 
Gecccce ce ccevecececees 6.6 1.7 1.9 4.2] 17.1 166 18.5 19. 0 

Berlin {aight Suseseccnnadee =n 80 GIs 6S 46 M48 
Means ....ccccccccccceceeeeeeel 46 G8 @8 412] 187 1.3 128 140 

LOW AREAS 

y E s Ww. ON. k " 

pat (OG ceesscccccsccssevecee] OS OB GF 48/846 she 0 128 
PoP BEN ok6 66 décnzencesdsccel CD At 6.0 58/101 140 12.0 (12.0) 
ate fURF..cccceeeecseececees) IBS 27 &6 92195 9 155 149 
Berlin ) night................... 4&7 47 (66) (65) 158 188 125 (140 
Means, eb dbseandd beteeel ae 4,2 6.6 6.5 16.8 17.3 13.5 13.4 


TABLE 6.— Distribution of the sectors by warm and cold areas. 


Blue Hill, winter. Haid and Berlin, winter. 


Warm areas, Cold areas, Warm areas. Cold areas. 


High north. High east. High north, High east. 


High west. High south, High south. Low east 
Low east. Low west. High west. Low south, 
Low south, Low north. Low north, Low west. 


Blue Hill, summer. Hald and Berlin, summer. 


High east. 
High south. 
Low south. 
Low west. 


High north. 
High west. 
Low north. 
Low east, 


High east. 
High south, 
Low north. 
Low west. 


High north, 
High west, 
Low east. 

Low south, 


This summary shows that as a whole the warm and cold 
temperatures are about equally distributed between the high 
areas and low areas, especially in the levels above 1000 meters. 
Below that level, in the stratum near the ground, there is 
much less regularity in the distribution, and this probably 
means that the true cyclonic and anticyclonic action is dis- 
turbed by coming in contact with the ground, and by the 
adjustment to surface conditions. /t also shows that the surface 
temperatures are not entirely reliable as records of the real distribu- 
tion prevailing in the free air,and it implies that for accurate fore- 
casting it will be necessary to change from the exclusive use of sur- 
face temperature charts to those determined by observations in the 


Sree air at somewhat moderate elevations, such as can be easily 


obtained by kite flights up to 1000 or 2000 meters. 
TEMPERATURE DIFFERENCES AT THE SAME ELEVATION. 

The results of the computations may be exhibited even 
more clearly by plotting the temperatures on the several 1000- 
meter levels, and drawing a line to separate the high tempera- 
ture from the low temperature regions. Fig. 3 shows the 
distribution for the American and fig. 4 for the European 
cyclonic and anticyclonic regions. The loss of the data in the 
north sector of the American cyclone makes this line of demar- 
cation uncertain in that area, but by analogy with the European 
data and from what we know of conditions at the surface it is 
probably quite like that indicated in the diagram. In spite of 
the fact that we have been using an insufficient amount of 
observations to render the temperature distribution entirely 
normal, it is yet evident that the distribution is fundamentally 
the same in the American and European circulation. There is an 
inflow of cold air from the northwest between the centers of baro- 
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metric high and low pressure, and an inflow of warm air from the 
south, likewise between the centers of low and high pressure. There 
are no cold-center anticyclones in any level, nor any warm-center 


cyclones in any level. There is no inversion of type from the sur- 


face to the highest level reached, with the possible exception of the 


surface and the 1000-meter level of the European cyclones in the 
winter. Iam at a loss to explain this last result, and suspect 
that it may be due to our imperfect elimination of the diurnal 
temperature variation from the data contained in Grenander’s 
paper, or in the Hald and Berlin reports. This exception seems 
to constitute the basis for the claim that has been advanced 
for Professor Hann’s theory that the warm-center cyclone 
below is replaced by a cold-center cyclone above, and that this 
inversion of temperature implies a dynamic system as the 
source of the level cooling. The fact is that the cool north- 
west winds in the upper levels follow the stream lines marked 
out in the diagrams of the Weather Bureau International Cloud 
Report, as given in chart 15, orin the Monraty Weartuer Review, 
March, 1902. They become more and more sinuous in descending 


from the cirrus levels to the surface, or below the strato-cumulus 


level, 3000 meters, curling more decidedly in an anticyclonic rota- 
tion with a tendency to divide into two branches. The southerly 
winds in the same way divide into two branches one curling into 
the cyclone on the northeast and the other into the anticyclone on the 
northwest of the respective centers. 

The mechanical cyclone and anticyclone, with centers of high 
and low pressure at the boundary between these cold and warm 
currents, are the dynamic effect of the vertical and horizon- 
tal motion of these currents of different temperature, just as 
has been explained in my previous papers. The observed vec- 
tors of velocity are such as to produce or accompany the tem- 
perature distribution here described, and the cold and the warm 
currents having different temperatures bear within themselves 
the source of the energy of storms. The fact is that storms 
are produced by horizontal convection more than by vertical convec- 
tion. The latent heat of condensation is an additional source 
of energy, and the underflowing of warm currents beneath the 
eastward drift is another small source of energy, but these 
are distinctly subordinate to the horizontal or lateral convec- 
tion between these counterflowing masses or sheets of air. 
The cyclone and anticyclone are the dynamic effects of this ther- 
modynamic energy, and this function constitutes the true prob- 
lem in meteorology for study. Itis, therefore, evident that the 
different statements found in the literature of the subject 
regarding the cyclone being cooler than the anticyclone in the 
upper levels, have been imperfect and rough efforts to reach 
the facts here shown. Since the counterflow does have some- 
what different configurations in the several levels, there is a 
difference of temperature to be obtained on proceeding from 
the surface upward over the same sector. But it is not proper 
to compare the temperatures of cyclones as a whole, from level 
to level, nor of anticyclones, without careful discrimination as 
to the subareas which are involved. It is important, likewise, 
to obtain the gradients over the warm and cold afeas, sepa- 
rately, rather than over the cyclones and anticyclones taken 
as wholes, as was done in Tables 1, 2, 3, 4. 

VERTICAL TEMPERATURE GRADIENTS PER LOO METERS. 


Taking the mean gradients over the high areas and the low 
areas for the American and European temperatures, and lim- 
iting the means to the 4000-meter level for the sake of the 
comparison, we obtain from Tables 1, 2, 3, 4: 


Winter. Summer. 


High areas. Low areas. High areas. Low areas. 
°F. ° F. °F. °s. 
American ...... — 0,42 — 0.43 American .... — 0.62 — 0,63 
European....... — 0.40 0. 55 European...... — 0.50 — 0.57 
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TABLE 7.— Temperatures and gradients in the American and European cyclones and anticyclones arranged by the warm and cold areas. 


Blue Hill, winter. Hald and Berlin, winter. 


Height 
in 
meters. Warm. Cold, Warm. Cold. 
( ‘ ( C ( C 04 

6000 —<is. eemuee | vesaue 24.9 0. 75 —29.0 —0.7 
5800 $e8 séecee ote eweser 23.4 0.80 —28,5 4). 
Da © sttebe. vance FT aREGeh doen 1.85 —0.70 27.1 —0. 
5400 0.4 —),65 —25.7 —9 
5200 a iat ‘oe 19.1 0.60 -24.2 —0 
et 0 wanes ‘anes . ons —17.9 0.55 —23.0 —0.55 
Gee | secsse seooss —16.8 0.60 21.9 0. 
Rage ented ‘ ° eee 15.6 0.65 20.7 —0. 
4400 iia pheen’ «l  tnekh sees 14.3 0.65 19.5 —0 
4200 , osakee | «eden = 13.0 0.60 18.3 0, 
4000 —11.9 4.50 17.6 0.55 11.8 0.50 -17.2 ), 
3800 -10.9 —0,45 —16.5 —0.55 10,8 0.55 -16,2 0 
3600 —10.0 —0.50 —15.4 4). 50 9.7 0.55 15.1 0, 
3400 — 9.0 0.50 —14,4 0,50 5.6 0.55 4.0 —0 
3200 850 —O.55 13.4 —0,55 7.5 0,55 12.8 —0 
3000 —6.9 —0.45 —12.3 —0.50 6.4 0,40 11.6 —0 
2800 — 6.0 —0,45 —11.3 —0,.45 6 —0),40 10.4 0 
2600 — 5.1 —0.45 10,4 0.50 1.58 0,40 9.2 —0 
2400 4.2 —0.50 —%4 —0.40 4,0 0,40 8.1 —0 
20 — 32 —0.45 8.6 0.45 $2 —0.45 6.9 —O 
2000 2.3 —0.50 7.7 —0.40 -— 3.3 0.35 — 5.9 0 
1800 1.3 —0,50 — 6.9 —0,40 16 —0.35 —4.9 —0 
1600 0.3 —0.25 6. —). 40 0.9 0.35 — 3.9 0 
1400 0.2 —0.15 — 5.4 0.35 0.2 0,20 2.7 0 
1200 0.5 —0.20 — 4.8 —0,30 0.2 0.25 15 —O 
1000 0.9 —0,20 4.6 0.10 0.7 0,40 03 —0 
800 13 —0.35 1.3 —0.15 1.5 0,35 08 —0 
600 2.0 0.50 — 3,8 0,25 2.2 —0.35 1.8 0 
400 3.0 —0.65 — 2.9 0,55 2.9 0,30 2.9 —0 
200 4.2 0.65 18 —0.65 3.5 030 3.7 0. 

0 5.5 0.5 4.1 4.4 eee 


The American mean gradient is about the same for high and 
low areas at all seasons of the year, though the summer 
gradient is greater than the winter in the ratio of 3 to 2. 
This is a function of the observed difference of velocity for 
these two seasons. The European gradient is larger in 
cyclones than in anticyclones for both seasons, and there is 
not so much difference between them in the summer as in the 
winter. These variations depend upon the local conditions 
which control the origin and mixing of the countercurrents 
themselves. Surveying the gradient lines asa whole, I believe 
that they show that, after escaping from the surface confusion, 
the lines spread gradually up to 3000 meters, or the strato-cumu- 
lus level, where the difference is a maximum and that they then 
draw slowly together up to about the cirrus level where the east- 
ward drift is usually undisturbed. This conforms to my solu- 
tion obtained for the local cyclonic velocities, which showed 
that the marimum gyration is in the cirro-cumulus level, and 
that it diminishes downward and upward without reversal.’ The 
discussion of these velocities and temperatures, together with 
the corresponding pressures will be undertaken in a later 
paper of this series. It is now evident that any adiabatic solu- 
tion of the problem is inadequate, and that the omission of 
the heat added, J (=%, is fatal to a satisfactory discussion of 
natural cyclones and anticyclones, because the observed 
gradients differ from the adiabatic gradient, 0.987 degree 
centigrade per 100 meters. Furthermore, the surrounding 
of fixed masses of air with artificial boundaries for the sake 
of a ready integration, also takes the problem out of the class 
of those required in meteorology, and makes merely special 
ideal cases which are out of our consideration. It has 
seemed to me proper to wait for the acquisition of approximate 
values of the velocity, temperature, and pressure before try- 
ing to do anything with the analytical solutions. Since it is 
the divergence of the local temperatures away from the mean 
temperature of the atmosphere which produces the local cir- 
culations, we should evidently compute the gradients in the 
warm and cold areas regardless of their distribution around 
the centers of pressure. 


’Compare chart 68, International Cloud Report, figs. 6, 7; and Tables 
11, 12, Monthly Weather Review, March, 1902. 


Blue Hill, summer. Hald and Berlin, summer. 


Warm. Cold. Warm. Cold, 
( C / og °C of oO C og °C 
TS eve aa ee 16.2 —0.60 22.0 —0.60 
70 nee —15,.0 —0,65 —20.8 —0,65 
70 —13.7 0.65 —19.5 —0.65 
65 —12.4 —0.60 {8.3 —§,69 
4 sesane 11.2 —0.55 —17.0 —0,55 
5D —10.1 —0,55 —15,.9 —),60 
60 —%9.0 —0,60 —14,7 0.55 
GE Cae aca «Gaeta a mca — 7.6 —6 5 —13.6 —0.60 
mar 'l) “oxewhat) ans!  aapetee tee — 6,7 0,55 —12.4 —0,60 
i | .¢:enen. deamiel. | pamedity ae — 5.6 —0.60 11,2 —0,60 
0 413 —0.70 9.2 —0.70 — 4.4 —0.500 10.0 0.55 
5) —2o a6 — 7.8 —0.65 — 3.4 —0.50 — 8.9 —0,55 
> 17 —0,65 — 6.5 —0,75 —2.4 —0.50 - 7,8 0.55 
-0. 60 — 0.4 —0,60 — 5, —0, 70 — 14 —0,50 — 6.7 —0,50 
60 0.8 —0.65 3.6 0.70 — 0.4 —0.40 — 5.7 —0,50 
60 2.1 —0,.55 — 2,2 0.65 0.4 0.45 — 4,7 0,45 
60 3.2 0.60 — 0.9 —0,70 1.3 —0.40 — 8.8 —0.4 
oo» 4.4 —0,55 0.5 —0,65 2.1 —0.40 -— 3.9 0,45 
. 60 5.5 —0.60 1.8 —0.65 3.0 0.45 —-2.0 —0,50 
50 6.7 —0.55 3.1 —0.65 9 —0.45 —1.0 —0,55 
0 7.8 —0.60 4.4 0.60 4.8 —0.55 0.1 —0.55 
0 9.0 —0.50 5.6 —0.70 5.9 0,55 12 —0,55 
. 60 10.0 —0,55 7.0 —0.65 7.0 —0.55 2.3 —0,60 
. 0 li.l —0,50 8.3 —0.65 8.1 —0,.55 35 —0. 60 
. 60 12,1 0.45 9.6 0.40 9.2 0.55 47 —0.¢ 
a) 13.0 —0,40 10.4 —0.40 10.3 —0,50 5.9 —0,65 
a 13.8 —0,55 11.2 —0.50 11,3 0.50 7.2 —0,70 
i) 14.9 —0,55 12.2 —0,60 12,3 0.50 | 8.6 —0.65 
40 16.0 0.70 13.4 —0. 60 13,3 0.55 9.9 —0,70 
35 17.4 —0,.65 14.6 —0.55 14.4 0.55 11.3 —0.75 
ot 18,7 éan Me -éseuke Se - sebase TRS. sevoss 
TABLE 8.— Temperature differences, cold minus warm areas. 
Winter, Summer, 
Height. 
Blue Hill. Hald and Berlin. Blue Hill. Hald and Berlin, 

F. °F. °F °F, 

6000 ae ee ne ee —5,8 

5000 - | ae eee Te —5,8 

4000 5.7 —5,4 4.9 5.6 

3000 5.4 5.2 —4.3 —5,1 

2000 —5.4 —3.6 —3.4 —4,7 

1000 —5.5 1,0 —2.6 4.4 

0 —6.0 +0.3 —3.0 —2.7 


VERTICAL TEMPERATURE GRADIENTS IN THE WARM AND COLD AREAS. 

By taking the mean temperatures at the different levels, 
arranged according to the warm and cold area groups indi- 
cated in Table 6, we obtain the temperatures and gradients of 
Tables 7 and 8. There are several results which can be readily 
seen on the face of the tables: (1) The temperatures at Blue 
Hill, Hald and Berlin are in sufficient agreement as to the ab- 
solute values in the several levels, to enable us to infer that the 
American and European systems are in harmony so far as the 
temperature is concerned. (2) The difference between the 
temperatures in the warm and cold areas is about 5.4° on the 
4000-meter level, and it diminishes toward the surface, except 
at Blue Hill in winter. For Hald and Berlin in winter there 
is the anomalous inversion already mentioned. Fcr summer, 
at all stations, the temperature difference is about 3° in the 
lower levels. (3) The gradient at Blue Hill in winter is 
—0.65° near surface, —0.20° at the 1000-meter level, and 
—0.50° at 4000 meters. Hald and Berlin show a compara, 
tively steady increase of the gradient from the surface- 

0.35°, to —0.75° at 6000 meters, with a slight diminution 
in the 1000 to 2000—meter stratum for the warm areas; in the 
cold areas the gradient is about —0.60° in the upper levels 
throughout a deep stratum. In summer the gradient at the 
surface is about —0.60°, at the 1000-meter level —0.40°, and 
at 4000 meters —0.65, at Blue Hill; at Hald and Berlin there 
is a diminution of the gradient up to the 3000-meter level and 
an increase up to the 6000-meter level for warm and cold areas. 
These facts are of special significance in the thermodynamics of 
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cyclonic circulations. These ‘emperature gradients may profit- 
ably be compared with the gradients in high or low pressure 
areas taken asa whole. The departure of the temperature in 
each sector from the prevailing mean air temperature is evi- 
dently the basis for a thermodynamic discussion of the cyclonic 


problem. 
RESULTS. 


We conclude that there is no fundamental difference in the 
structure of American and European cyclones and anticyclones. 
The observed temperature distribution is in harmony with 
the observed atmospheric currents, and is due to an intermix- 
ture of currents from warm and cold latitudes, the energy of 
storms being thus referred to the heat transported from differ- 
ent latitudes. The pressure centers of motion occur on the 
boundaries of these countercurrents, and thus represent the 
dynamic effects of the thermodynamic energy. Instead of ver- 
tical convection being the primary cause of storms it is rather 
horizontal convection, interchange of heat energy on the same 
levels, as suggested in my preceding papers. There is no evi- 
dence of the superposition of cold-center cyclones upon warm- 
center cyclones, as expounded by Clayton or by Bjerknes and 
Arrhenius, nor are there purely dynamic vortices in a rapid 
stream as supposed by Hann, nor are there cyclonic vortices 
caused by atmospheric islands of high pressure obstructing a 
rapidly flowing eastward drift as explained by Shaw, or by Hil- 
debrandsson in his report to the International Committee, 1905. 


ATMOSPHERIC ELECTRICITY. 
By Groror C, Simpson, M. S., Lecturer in meteorology in the University of Manchester, 
England. Dated January 17, 1906. 


The study of meteorology may be pursued with two entirely 
different ends in view. We may pursue it for utilitarian pur- 
poses, or we may pursue it as a pure science for the knowledge 
to be derived from it. It must be admitted that there are a 
number of so-called meteorologists whose point of view is the 
former, and whose highest ambition is the production of an 
almanac giving the state of the weather for each day a year 
in advance. Although some of the great advances of knowl- 
edge which have been of practical use to mankind have been 
made by the utilitarian student, yet experience has shown 
that without the pure scientist little real advance can be made. 
The true men of research, working for the sake of science itself, 
have always been the pioneers to open up new country and 
reveal new treasures, which the utilitarian has then appro- 
priated and used. In meteorology we must not expect and 
seek for merely practical knowledge, but must investigate the 
atmosphere in a truly scientific manner, considering no phe- 
nomenon found in it to be unworthy of investigation. Thus 
although the electrical conditions of the atmosphere on a fine 
day are insignificant in comparison with the great motions of 
the atmosphere, or with the local conditions which determine 
the climate and weather of any place, yet meteorology can 
not be complete without a true knowledge of these conditions. 
While meteorologists must always be more concerned with 
the great changes in the motion, temperature, pressure, and 
humidity of the air, they must also not forget that electricity 
plays an important part in natural phenomena. Since the 
time of Franklin great progress has been made in our knowl- 
edge of the electrical conditions of the atmosphere, but so far 
the progress has led to no utilitarian results, and the problems 
of the thunderstorm are not yet solved. In the present article 
an attempt is made to sketch, in as few words and as simply as 
possible, the lines along which research has traveled. 

One of the first lessons we learn on being introduced to the 
science of electricity is that a positively charged body placed 
between two others, one having a positive and the other a 
negative charge, will tend to move toward the latter. This 
we are told is due to the “electrical field” set up by the op- 
positely charged bodies. 
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The experiments of Franklin showed that such an electrical 
field exists in the atmosphere during thunderstorms. Later 
observers have shown that not only during thunderstorms, 
but also under normal circumstances, there is an electrical 
field in the lower atmosphere, such that a positively charged 
body would be attracted toward the surface of the earth. The 
electrical field of the lower atmosphere points to the perma- 
nent presence of a layer of negative electricity on the surface 
of the earth with a corresponding positive charge somewhere 
above the surface, but exactly where this positive charge is 
has been the subject of much controversy. 

For a long time it was thought that the negative charge on 
the earth is a charge left there when the earth first became a 
separate member of the solar system. If that had been so 
then the corresponding charge of positive electricity would be 
somewhere right outside the earth and its surrounding at- 
mosphere, in fact somewhere in cosmical space. We should 
thus have expected an electrical field, similar to that found 
near the surface of the earth, extending with only slightly di- 
minished intensity to heights much greater than those of our 
atmosphere; but observations made in balloons have proved 
most conclusively that the electrical field found near the sur- 
face has nearly disappeared at a height of four and one-half 
miles (reached by Gerdien, November 5, 1903). This means 
that the outside positive charge corresponding to the negative 
charge on the surface of the earth is not outside the atmos- 
phere, but is distributed through the whole mass of air in the lower 
atmosphere. 

This result leads us to consider under what conditions elec- 
tricity can exist in the atmosphere. Until 1900 the concep- 
tion was firmly held by physicists that the air of the atmos- 
phere in its normal state is a perfect nonconductor of elec- 
tricity, and that if a charged body, perfectly insulated, were 
placed in air quite free from dust the charge would be re- 
tained indefinitely. That such a body never does permanently 
keep its charge was always ascribed to the presence of dust 
in the air. It was supposed that particles of dust coming into 
contact with the body take a part of the charge and are then 
repelled, and that thus in course of time the charge is in this 
way entirely dissipated on to the dust of the air. But in 1900 
Elster and Geitel in Germany and C. T. R. Wilson in England 
showed that not only does a perfectly insulated body in per- 
fectly pure air lose its charge, but that the presence of dust 
diminishes the rate of loss instead of increasing it. 

Just before this time new ideas had been formed as to what 
takes place during the discharge of electricity through gases. 
It had been demonstrated that most, if not all, the phenomena 
then known to accompany the discharge of electricity through 
gases could be explained by assuming that an electrically neu- 
tral molecule of a gas can be split up into two other molecules 
or two atoms, each of which carries an electrical charge, one 
negative and the other positive. To these charged molecules 
the name “ion” had been given, an “ion” being understood 
to be any small material particle, generally of molecular di- 
mensions, which carries a charge of electricity. 

Elster, Geitel, and Wilson at once pressed this theory into 
service to explain the results of their experiments. They as- 
sumed that a small proportion of the molecules of ordinary 
air are always being split upintoions. Thus when a charged 
body is introduced into air the electricity on it attracts ions 
of the opposite sign which neutralize the charge, or in other 
words the charge is dissipated. Numerous experiments were 
made to prove or disprove this theory, but it has withstood 
all the tests and is now generally accepted. Elster and Geitel 
proceeded to work out in full the bearings of this new theory 
on the problems of atmospheric electricity. It at once be- 
came obvious that if there are always both kinds of ions in the 
atmosphere the negative charge on the earth will attract the 
positive ions toward itself, become neutralized and so disap- 
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pear. That such a process is always taking place has been 
clearly shown, and Elster and Geitel designed an instrument 
for measuring the rate at which the charge on the earth is 
being dissipated. The recognition of this process led to an im- 
portant advance in the study of atmospheric electricity; it 
indicated that there must be some influence at work in the 
lower atmosphere the presence of which had never been sus- 
pected before. 

The new position of affairs may be summed up as follows. 
We find a layer of negative electricity spread over the entire 
surface of the globe with a corresponding charge of positive 
electricity distributed through the mass of the lower atmos- 
phere. At the same time we find the molecules of the air 
splitting up into positive and negative’ ions, the former of 
which must be attracted to the negative charge on the surface 
of the earth, while the latter attach themselves to the positive 
charge in the air; so that if these were all the processes then 
the charge on the surface and the charge in the air would 
both be neutralized within a very short time. The fact that 
they are not neutralized points to some influence constantly at 
work in the lower atmosphere, which renews the charye on the 
earth and that in the air as fast as they are neutralized. 

This influence is at present entirely unknown, but perhaps 
no single physical problem has been more assiduously attacked 
and more freely discussed. The search for the solution has 
been keen and energetic; it has led to great experimental and 
observational activity; it has led also to the publication of in- 
numerable theories, most of which have rapidly succumbed to 
hostile attacks. We can not here go at length into the contro- 
versy which has developed around this problem, but we must 
indicate the lines along which a satisfactory theory must be 
drawn. We have constantly in the air free positive and nega- 
tive electricity in the form of ions; all that is required to solve 
the problem is to discover some means by which the negative 
ions are separated from their positive fellows and conveyed to 
the surface of the earth. At present only one theory can be 
said to be worthy of serious consideration. This is the theory 
first put forward by C. T. R. Wilson and lately revived and 
strongly advocated by Gerdien. According to this theory 
under certain conditions of supersaturation the water vapor of 
the atmosphere is deposited on the negative ions, these then 
become the nuclei of raindrops and are ultimately carried to 
the earth. This theory has a great deal to commend it, but it 
does not explain all the facts, and is not as yet very generally 
accepted. 

When it was once realized what an important bearing the 
amount of ionization of the air has on the electrical state of 
the atmosphere many physicists in Germany undertook long 
investigations into the variations of the number of ions 
present in the atmosphere, and endeavored to find how the 
number varied with different meteorological conditions. The 
result of this work has given very definite knowledge on these 
points. 

In the first place it has been found that the number of ions 
present and the freedom with which they move through the 
air vary greatly from season to season. The summer is 
accompanied by the greatest conductivity of the atmosphere, 
while the lowest occurs in midwinter. As the rate at which 
the electricity is dissipated from the surface depends on the 
conductivity of the air—i. e., on the number of ions present 
and their mobility—one would expect greater dissipation in 
the summer than in the winter; and this is shown to be true 
by measurements of the electrical field just above the surface, 
which indicate much greater surface charges during the 
winter than during the summer. Cold, hazy, foggy, and damp 
weather are all accompanied by low ionization, while the re- 
verse is the case with warm, bright, and clear weather. 

It has long been known that the aurora is an electrical phe- 
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nomenon of the upper atmosphere, and it was thought very 
probable that it would influence the electrical conditions of 
the lower atmosphere; but during a year spent in the region 
in which auroras are most frequent the present writer has 
been quite unable to detect any such influence, even though 
provided with the best and latest instruments. 

A great deal of experimental work has been directed toward 
finding out the condition under which air and other gases can 
be ionized, and the conclusion reached is that no gas will 
spontaneously ionize, but that some active agent is necessary. 
The two best known agents by which gases can be ionized are 
the X rays and the rays given off from radio-active matter. 
The question naturally arises as to the agent at work in the 
atmosphere causing the ionization which we know is always 
taking place. Ingenious experiments have shown that the air 
always contains a varying amount of radio-active matter, and 
is penetrated by a strong X-ray-like radiation, the origin of 
which has not yet been determined. 

The radio-active matter of the atmosphere has an interest- 
ing source, and its life history has been clearly indicated by 
Elster and Geitel 

Among the materials of which the crust of the earth is com- 
posed are greater or less amounts of the primary radio-active 
bodies—radium, thorium, etc. These bodies constantly give 
off a vapor-like emanation, which for a comparatively short time 
exists as a radio-active gas and then disappears, at least as far 
as weare concerned. This emanation collects in the interstices 
of the soil and in all underground holes, from which it 
very slowly diffuses into the atmosphere above. When the 
barometric pressure falls there is naturally a flow of air, heavily 
charged with emanation, from the ground, so that the amount 
of emanation in the atmosphere is appreciably greater with a 
falling than with arising barometer. The emanation which 
finds it way into the atmosphere undergoes changes during 
which it emits Becquerel rays which ionize the air. The study 
of the varying amounts of emanation in the atmosphere has 
been already carried very far, and the relation between the 
amount of emanation and the different meteorological factors 
is fairly well known. Several eminent physicists have sug- 
gested some relation between the amount of radio-active ema- 
nation in the atmosphere at any place and the climate there; 
they explain the “bracing” or “relaxing” condition at two 
places geographically similar by the differences in the amount 
of emanation to be found there. These ideas have as yet 
received no experimental support, still this is an interesting 
region for speculation. 

There is still an immense number of problems to be solved 
in relation to atmospheric electricity; in fact very few of the 
problems have received satisfactory answers. The explana- 
tion of the aurora is still unknown, nor is there any agree- 
ment even as to whether its origin is terrestrial or cosmical. 


‘Whether the negative variations which have been so closely 


studied are connected in any way with atmospheric electricity 
is still quite unknown, and one can not see much hope for an 
early solution of the problem. 

Even after a century of investigation, the ordinary thunder- 
storm is still as great a riddle to the modern physicist as it 
was to Franklin; we do not know how the electrical forces are 
brought into play, we can not even describe clearly what hap- 
pens when a discharge takes place, so it is not surprising that 
we have absolutely no idea why a thunderstorm gives some 
people headaches and turns milk sour; we do not even know 
if these things are real or not. As to what globe light- 
ning is we have not yet begun to make intelligent guesses. 
Nevertheless advances in the unknown regions are being made, 
and, if the progress of the last ten years continues, more than 
one of these difficulties will shortly be removed and our 
knowledge of atmospheric electricity rapidly increased. 
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ATMOSPHERIC ELECTRICITY IN HIGH LATITUDES. 


[We print some extracts from a memoir by Mr. George C. Simpson, 
to whom we are also indebted for a special article in the present number 
of the Review. Those who wish to acquire a clear idea of modern 
methods of work in the study of atmospheric electricity will necessarily 
obtain and read the whole of Mr. Simpson’s memoir, which is published 
in volume 205, series A, of the Philosophical Transactions of the Royal 
Society of London.— Eprror. | 


Investigation into the problems of atmospheric electricity 
may be divided into two periods. The first period was devoted 
almost entirely to measurements of the normal potential gra- 
dient in the lower region of the earth’s atmosphere, with the 
aim of finding its daily and yearly variations, its geographical 
distribution, and its dependence on meteorological conditions. 
To this period belongs the fine work of Lord Kelvin and 
Professor Exner.' 

The second period commenced in 1899, when the interest 
in the problems of atmospheric electricity was at rather a low 
ebb, owing to the small real progress made during the few pre- 
vious years. In that year the discovery that atmospheric air 
is always more or less ionized (made at about the same time 
by Elster and Geitel’ in Germany and C. T. R. Wilson® in 
England) had a completely revolutionizing influence on the 
theories held to account for the earth’s normal field. This 
discovery has brought about a great revival of interest and 
opened a totally new field for investigation. 

As long as air could be considered a perfect nonconductor, 
Exner’s theory that the charge on the earth is a residual 
charge held a very strong position, but with a conducting 
atmosphere it is untenable. An ionized atmosphere means a 
continual passage of electricity from the charged surface into 
the highest regions of the atmosphere, where only any residual 
charge could be held. The new discovery having proved con- 
clusively that the charge on the earth is being continuously 
dissipated into the ionized air above, it became of prime im- 
portance to determine the rate at which the electricity is dis- 
sipated and the conditions under which the loss takes place. 

The first serious attempt to do this was made by Elster and 
Geitel.! They designed an instrument consisting of a charged 
cylinder exposed to the air—protected from extraneous elec- 
trical fields—and so connected to an electroscope that the rate 
at which it lost its charge could be measured. By making 
certain assumptions it can be shown that the charge lost in a 
small interval of time from any charged body exposed to the 
air is always a definite fraction of the charge on the body. 
Thus, when Elster and Geitel had found the charge lost by 
their cylinder in a minute they were able to express the loss 
as a percentage of the charge on the cylinder, and then, by 
applying this percentage to the charge on the earth, were 
able to find the quantity of electricity being dissipated from 
every square meter of surface each minute. 

Besides knowing the amount of electricity dissipated from 
the surface—-which depends upon many factors—it became 
also of ‘great importance to know to what extent the air is 
ionized at any moment. For this purpose Ebert’ designed an 
instrument which gives the amount of ionization independ- 
ently of anything else. A known quantity of air is drawn 
through a cylinder condenser, the inner cylinder of which is 
connected to an electroscope. As the air passes between the 
cylinders the charged inner one attracts to it all the ions of 
the opposite sign. These ions neutralize an equal amount of 
electricity, and so the charge lost by the inner cylinder is a 


' Por a good résumé of this period see Exner, Terr. Mag., 19U0, vol. 
5, p. 167. 

* Phys. Zeit., 1899, vol. 1, p. 245. Phys. Zeit., 1900, vol. 2, p. 116. 

* Roy. Soe. Proc., 1901, vol. 68, p. 151. 

‘Phys. Zeit., 1899, vol. 1, p. 11. Terr. Mag. and Atm. Elect., 1899, 
vol. 4, p. 213. Drude’s Ann., 1900, vol. 2, p. 425. 

‘Short description, Phys. Zeit., 1901, vol. 2, p. 662; fuller description, 
Aeronautische Mittheilungen, 1902, p. 1. 
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measure of the number of ions contained in the known quantity 
of air which has been drawn through the instrument. In this 
way it is possible to find how many electrostatic units of each 
kind of electricity are free in a cubic meter of air. 

These two instruments are very powerful weapons for 
attacking the new problems of atmospheric electricity, and 
have been used as such to a large extent on the Continent. 
Systematic observations of the dissipation were undertaken by 
Elster and Geitel, and quite a number of other physicists have 
devoted themselves to finding the relations existing between 
meteorological conditions, ionization, the rate of dissipation, 
and the potential gradient. As a result of this work the elec- 


trical conditions of-the atmosphere are already fairly well - 


known for lands lying within the temperate zone. With the 
idea of extending this knowledge to places within the Arctic 
Circle I was granted permission by the Commissioners of the 
1851 Exhibition Scholarship to undertake a year’s work [Sep- 
tember 1903-October 1904] on atmospheric electricity in 
Lapland. 

The work which I proposed to do was the following: 

1. By means of a Benndorf self-registering electrometer to 
obtain daily curves of the potential gradient and from these 
to calculate the yearly and daily variations. 

2. To make systematic observations of the dissipation by 
means of Elster and Geitel’s instrument. 

3. To make corresponding measurements of the ionization 
with Ebert’s apparatus. 

4. To measure the amount of radio-active emanation in the 
atmosphere. 

5. 'To investigate, as far as possible, the influence of the 
aurora on the electrical conditions of the atmosphere. 

In my choice of a station I decided to get as far north as 
possible without being actually on the seacoast, and found that 
the Lapp village of Karasjok (69° 17’ north, 25° 35’ east, 129 
meters above sea level) was very well suited for my purpose. 

METEOROLOGICAL CONDITIONS. 

Before going on to a discussion of the electrical results cb- 
tained, it will be as well to give a short account of the mete- 
orological conditions experienced during the year’s work. 
From its high latitude the north of Norway should bea very cold 
district; but the presence of the open ocean on the north and 
west greatly modifies the temperature. The effect of the water 
is of course very much more marked on the seacoast than 
inland. As one recedes from the coast the mean temperature 
for the winter six months falls very rapidly, it being —2.3° C. 
at Gjesvoer, near the North Cape, and —11.7° C. at Karasjok. 
If there were no interchange of air between the ocean and the 
interior of the land the latter would of course have a very 
low temperature. This became very noticeable during periods 
of calm weather, for the temperature would then run down to 
very low values, reaching on several occasions —40° C., while, 
on the contrary, whenever the wind rose the temperature rose 
also. 

When there was no wind, a cap of very cold air would 
form over the land, causing a nearly permanent temperature 
inversion. Although I could not observe this inversion instru- 
mentally—neither kites nor balloons forming part of my 
equipment—there could be little doubt as to its reality. On 
September 30, 1903, with an air temperature of —6° C., a 
bright rainbow was observed. Then again, on descending the 
high banks of the river, one felt at once the cold air collected 
in the river basin, and the Lapps stated that it was seldom as 
cold on the hills as in the valleys. Then, again, the fact that 
a wind was always accompanied by mild weather also points 
to the cold of still weather being confined to a layer of air of 
no considerable depth lying over the surface. This condition 
of things almost entirely prevented the formation of ascend- 
ing currents of air, thus causing very small values of the 
amount of precipitation and almost entirely preventing the 
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formation of low clouds during the winter. It also had a very 
marked effect on the electrical condition of the atmosphere, to 
which reference will be made later. 

During the summer the weather conditions were very simi- 
lar to those of England, with the exception that the precipi- 
tation was very much less and thunderstorms were scarce. On 
three days only was thunder heard and lightning was not seen 
once. 

From November 26, 1903, to January 18, 1904, the sun did 
not rise above the horizon; nevertheless, even in the darkest 
days there were two or three hours of twilight, during which 
the sky was too bright for the stars to be seen. The period 
during which the sun did not go below the horizon extended 
from May 20 to July 22, 1904. 


[Perhaps we may summarize the conclusions that Mr. Simpson has 
drawn from his year’s work in Lapland by quoting the following sen- 
tences. | 


During the whole of my stay in Karasjok I could not detect 
the slightest effect of the aurora on any of the electrical con- 
ditions of the atmosphere, and most careful watching of the 
needle of the self-registering electrometer did not show any 
relation between the potential gradient and the aurora. * * * 

The first and most important conclusion is that the differ- 
ence in the electrical conditions of the atmosphere between 
mid-Europe and this northerly station can all be accounted 
for by the difference in the meteorological conditions at the 
two places. * * * The maximum of the transparency of 
the atmosphere corresponded with the maximum of the ioni- 
zation. 

The potential gradient runs exactly opposite to the dissipa- 
tion, as though there were a constant charge of negative elec- 
tricity being given to the surface of the earth during the whole 
year, while the amount at any moment on the surface, meas- 
ured of course by the potential gradient, is determined by the 
rate at which the charge is being dissipated. How this charge 
is supplied to the earth still remains, in spite of many the- 
ories, one of the unsolved problems of atmospheric electricity. 
* * * My observations do not show that great increase in 
dissipation that has been ascribed to high latitudes by some 
writers. * * * 


| With regard to atmospheric radio-activity Mr. Simpson says:] 


In 1901 Elster and Geitel® made the very important discoy- 
ery that the atmosphere always contains more or less radio- 
active emanation. Since this discovery several workers have 
repeated the observations and confirmed the results. During 
the whole of 1902 Elster and Geitel’ made daily observations 
of the radio-activity, and found that the amount of emanation 
in the atmosphere depends largely on some meteorological 
conditions, such as the rising or falling of the barometer and 
temperature; and, as a result of their work, they made the sug- 
gestion that the emanation in the air is supplied entirely by 
the radium or radio-active emanation contained in the soil. 

The method used by Elster and Geitel to detect and meas- 
ure the emanation in the air, which has been adopted by other 
observers, consisted of stretching a wire about ten meters long 
between insulators in the openair. This wire was then charged 
to a negative potential of between 2000 and 2500 volts. After 
the wire had been exposed to the air at this potential for two 
hours, it was removed and wrapped round a net cylinder fit- 
ting inside the “ protection cylinder” attached to their dissi- 
pation apparatus (specially closed at the bottom as well as the 
top for this measurement), and the rate at which the electro- 
scope discharged was determined. When one meter of the 


6 Phys. Zeit., 1901, vol. 2, p. 590. 7 Phys. Zeit., 1903, vol. 4, p. 526. 
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wire discharged the electroscope one volt in one hour, the 
atmospheric activity was said to be unity and written 4=1. 
Using Elster and Geitel’s method, I made observations of 
the atmospheric radio-activity in Karasjok. 
* * * * * * * 


As each observation occupied over two hours I made three 
observations daily for amonth; * * * forone week out of 
the four I continued observations during the night; this was 
done for each alternate month, and gave a good idea of the 
annual and diurnal courses of the radio-activity. * * * 

The radio-activity is constant and very high from September 
to February, inclusive. A maximum falls in midwinter and 
a minimum in midsummer. A diurnal maximum occurs in 
the early hours of the morning, and a minimum about mid- 
day. * * * ‘Temperature plays a secondary part in deter- 
mining the amount of activity in the air. Relative humidity 
appears to have a very large effect [the activity increasing 
with relative humidity}. The wind strength has a most direct 
influence [the greatest activity occurring with feeblest wind}. 
The radio-activity is greater with a falling than with a rising 
barometer. It is also greater with a low than with a high 
barometer in some months, especially April, May, and June, 
but no relation appears for the year considered as a whole. 
The influence of cloudiness is not clearly shown. The diree- 
tion of the wind appears to give a maximum with a south 
wind, and a minimum with a north wind, but this may be only 
a restatement of the relation between activity and a rising or 
falling barometer. No relation between radio-activity and 
potential gradient can be detected, either in the separate 
months or in the whole year. * * * 

This analysis gives an exceedingly strong support to Elster 
and Geitel’s theory of the origin of the atmospheric radio- 
active emanation. According to their theory, the air which is 
mixed up with the soil of the ground becomes highly charged 
with radium emanation." When the barometer falls, this air 
passes out of the ground into the atmosphere, bringing with 
it its charge of emanation. 

All the facts of the above analysis receive a very simple 
explanation by this theory if one extends it to include the fact 
that, as the emanation is a gas contained in the soil, it must 
constantly diffuse into the atmosphere above quite independ- 
ently of the state of the barometer. Assuming this constant 
diffusion we at once see that whatever tends to reduce the 
atmospheric circulation, namely, to keep the air stagnant, tends 
also to increase the quantity of emanation in the lower layers 
of the atmosphere. * * * 

One strange fact is that the radio-activity should be so high 
during the winter when the whole country is covered with 
snow * * * but the reason is not hard to find if it be re- 
membered that the snow must form a very large reservoir to 
hold the emanation as it is escaping from the soil. It would 
be interesting to see if air drawn from the snow in the way 
Elster and Geitel drew it from the ground is charged with 
emanation. * * * 

Elster and Geitel concluded that the radio-activity increased 
from the sea inland. In order to find if the same conditions 
hold true in the north I stayed in Hammerfest on my way home 
and made daily observations for four weeks. The result was 
in entire agreement with Elster and Geitel, and these obser- 
vations also showed the great variation of radio-activity with 
the direction of the wind. * * * 

During my year in Karasjok there were not many exception- 
ally fine auroras, and colored auroras were very rare. From 
the one or two I did see the colors appeared to be of two dis- 
tinct kinds (by colors in this connection I mean colors other 
than the greenish-white light of the ordinary aurora.) There 
is first the mass of colored light which retains its form and 


* Phys. Zeit., 1904, vol. 5, p. 11; Terr. Mag., 1904, vol. 9, p. 49. 
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color for a comparatively long time, and beside this the colors 
which flash out and disappear immediately. A very interest- 
ing fact struck me with regard to the latter class. It is gen- 
erally known that an auroral arch is often composed of a series 
of spear-like shafts of light arranged perpendicularly to the 
direction of the arch, which appear to be in constant motion. 
A number of these spears will suddenly become brilliant and 
the lower ends shoot out of the arch into the black sky below. 
The brilliancy will then run along the arch like a wave of 
light, lighting up all the spears as it goes along. I noticed 
that the “front” of such a wave of brilliancy and the points 
of the spears when shooting out were bright red, but as soon as 
the motion stopped the color disappeared, while the more 
violent the motion the purer and brighter the red. It ap- 
peared as if some physical process accompanied the passage 
of the auroral beam through the air and gave out a red light. 
For example, if the air had to be ionized before the discharge 


‘could pass through, then the process of ionization produced 


red light. If the motion was particularly violent, the pro- 
duction of red light would be followed by a production of 
brilliant green light, so that if a bright wave passed along an 
arch two waves of color would appear to travel along, first a 
wave of red light, closely followed by a green wave, the two 
traveling so closely together as to appear as one wave having a 
two-colored crest. Similarly spears shooting out with a great 
velocity would appear to have red and green tips. 

The question of the relation of clouds to auroras has been 
very often raised. Three of my observations bear on this point. 

On the evening of October 11, 1903, after a fairly active dis- 
play, the aurora disappeared; but its place was taken by a sys- 
tem of narrow bands of cirrus clouds stretching right across 
the sky, which, being illuminated by the bright moon, had all 
the appearance of the aurora. That they did not form part of 
the aurora could only be decided at first owing to no line 
appearing in the spectroscope when pointed at them; but later 
there could be no doubt, as they partly obscured the moon. 

On October 26 a very similar phenomenon again appeared; 
that which at first was taken to be aurora, later turned out to 
be cloud. 

On December 13 the most brilliant auroral display of my 
stay took place. The whole display reached a climax at 9:45, 
when a most brilliantly colored corona shot out from the 
zenith. While this final brilliant display was taking place 
the sky suddenly became thinly overcast, and the aurora was 
only visible later as bright patches through the clouds. 

It has long been a matter of controversy as to whether the 
aurora ever extends into the lower legions of the atmosphere. 
Several observers positively affirm that they have seen it quite 
close to the ground. This may be due to an optical illusion. 
One evening I was, for a considerable time, in doubt as to 
whether the aurora was really under the clouds or not. All 
over the sky were detached clouds, the clouds being of about 
the same size and shape as the spaces between them. Right 
across the sky a long narrow auroral beam stretched, showing 
bright and dark patches owing to the clouds. It looked ex- 
actly as if the auroral beam ran along under the clouds 
brightly iluminating the patches of cloud which it met. In 
reality the bright patches were the openings and not the 
clouds. It took me a long time to make quite certain of this, 
and it was only by at last seeing a star in the middle of a 
bright patch that I could be quite certain. 

Lemstrom strongly supported the idea that the aurora often 
penetrates down to the earth's surface, and described how on 
one occasion the auroral line appeared in a spectroscope 
pointed at a black cloth only one or two meters away. I was 
able to repeat this observation on several occasions, and found 
that the line which then appeared in the spectroscope was not 
due to an auroral discharge in the air between the spectro- 
scope and the black cloth, but was due to reflected light, 
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which it was impossible to prevent entering the spectroscope, 
as the whole landscape was lit up with the monochromatic 
light of the aurora. 

All the time I observed the aurora I could not detect the 
slightest noise accompanying the discharge. 


THE TIME OF MOONRISE AND MOONSET:' 


By Wa. F. Rioer, 8. J., Creighton University, Omaha, Nebr. 


On account of the moon’s rapid motion both in right ascen- 
sion and in declination, the computation of the times of the 
moon's rising and setting is apt to prove very laborious, since 
it can not be done except by successive approximations. The 
object of this article is to explain a very rapid method to be 
used for this purpose. While it may be an old one, the writer’s 
reason for presenting it is that he has never found it in print. 

The method to be described is a graphic one and requires 
in advance the construction of three diagrams, which we may 
denote A, B,and C. In order to show their practical use, they 
have been prepared for Omaha, Nebr. The problem before 
us, therefore, is to find the central [standard] times of moonrise 
and moonset at Omaha. 

1. The first thing to be done is to find the time of the moon’s 
meridian passage. This is given for Greenwich on page IV 
of every month in the American Ephemeris.* To reduce it to 
Omaha and to central time, we must add to it 6.4 (the Green- 
wich longitude of Omaha being + 6" 23.8") times the hourly 
difference there given, plus 23.8 minutes. This is done rapidly 
by means of diagram A, whose construction needs no explana- 
tion. Thus for January 13, 1906, when the time of the moon’s 
transit over the meridian of Greenwich is 14" 58.4" and the 
hourly difference is 2.13", we find that 2.13 on diagram A in- 
dicates something over 37 minutes, which added to the Green- 
wich time gives 15" 36" as the central time of the moon’s 
transit at Omaha. 

2. The next step is to find the moon’s hour angle. This is 
shown on diagram B for Omaha, the latitude being + 41° 16’. 
The formula 

cos t = — tan ¢ tan @ 
gives the true hour angle, 
which must be corrected for refraction and parallax. For pur- 
pose of prediction it is evident that only the mean refraction 
or 36’ can be taken. Special computation will show that this 
diminishes the hour angle by 3.1" for all values of ¢ between 
plus and minus 30°. For the parallax the mean value of 57.6’ 


'Many of the Weather Bureau observers, when called into court to 
testify as to the state of the weather at a given time, are asked whether 
the moon had risen, and they have, therefore, requested the Central 
Office to furnish them with tables of moonrise and moonset. As such 
tables, in order to be atall accurate, must be computed for each locality, 
it is proper that the work should be done by the astronomers of the Nau- 
tical Almanac. But thisis not always practicable and the tables given in 
the ordinary popular almanacs are not sufficiently accurate or extensive. 
A graphic method has just been published by Rev. W. F. Rigge, of 
Creighton University, Omaha, Nebr., (see Popular Astronomy, Vol. XIII, 
No. 10). This will enable any one to compute the times of rising and 
setting for a whole month or year in a short time, utilizing the data 
given inthe Nautical Almanae. We, therefore, reprint the following arti- 
cle by Professor Rigge, in the conviction that many of our readers will 
make use of his method.—Eprror. 

? Page IV of the American Ephemeris and Nautical Almanac gives the 
following items in Greenwich mean time: 

(1) The semidiameter of the moon at Greenwich mean noon and (2) 
at midnight. 

(3) The horizontal parallax of the moon for Greenwich mean noon and 
(4) mean midnight, with (5) and (6) the rate of change of each in one hour. 

(7) The Greenwich mean time of the upper transit of the moon's cen- 
ter across the meridian of Greenwich, and (8) the rate of change of this 
time for an hour, whence the time of transit over any other meridian 
can be computed. 

(9) Finally the age of the moon at Greenwich mean noon, counting 
from the moment of conjunction with the sun. 

The following are the figures for January 13, 1906: 

(1) 15’ 44.9" , (2) 15° 48.4", (3) 57° 42.0", (4) 57° 54.9", (5) +-1.11'', (6) 
+-1.05°", (7) 14" 58.4™, (8) 2.13™, (9) 18.3 days. 
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Fic. 1.—Rigge’s method of finding the time of moonrise and moonset. 


may always be used, since the extreme values differ only 3.7’ 
from it or less than one-fifteenth of its amount. As the par- 
allax increases the hour angle while refraction diminishes it, 
the combined effect of both is to increase the moon’s hour 
angle by two minutes. Accordingly all the hour angles on 
diagram B have been increased by this amount. No variations 
from the mean values of the refraction and parallax, used in 
the construction of this diagram, can ever change the hour 
angle one-third of a minute. No correction for semidiameter 
has been applied. 
Omaha a minute and a half for the upper limb, or increase it 
as much for the lower. {Hence the computed times refer to 
the center of the moon.—Eprror. | 

Entering the Ephemeris*® on pages V—XII of the month with 
the central time of the moon’s meridian passage at Omaha in- 
creased by six hours (that is, the Greenwich time, 15" 36" + 6° = 
21" 36"), on January 13, 1906, we find the moon’s declination 
to beabout 93° north. I say “about,” because at this stage the 
fraction of a degree is of no importance. With this argument 
of 93° north, we find that on diagram B the moon’s approxi- 
mate hour angle is 6°37". This is written under the time of the 
moon’s transit, 15" 36", and then subtracted for rising but added 
for setting. Witli the results, 8" 59" and 22" 13", increased by 
six hours (to obtain the Greenwich times, 14" 59" and 28" 13") 
we make a second approximation and apply to the diagram 
the moon’s declination at these times as found in the Ephem- 
eris. We write down under 8" 59" and 22" 13" only the differ- 
ence between the first and the second hour angles found on 
diagram B, viz, — 4" and — 4" in the present instance. Experi- 
ence will soon show what fraction of a degree of the moon’s 
declination it is necessary to take in order to get the hour 
angle correct to the minute. If any care at all has been taken 
about the first value of the moon’s declination, the corrections 
— 4" and — 4" to the first approximate hour angle will agree 





3 Pages V-XII of the Ephemeris give the right ascension and declina- 
tion of the moon for each hour of Greenwich mean time, astronomical 
reckoning, in which the zero hour corresponds to noon of the civil day 
of the same date. 


This would diminish every hour angle at. 


numerically within two minutes, and will have the same sign, 
which will be plus when the moon is going north and minus 
when going south. 

3. The third step is to correct the time of the moon’s rising 
and setting for its motion in right ascension. This is done 
by means of diagram C, which is merely a graphic method of 
multiplication. The vertical lines marked 4, 5, 6, 7, 8, indicate 
the moon's hour angles, and the oblique ones 1.50, 2.00, 2.50, 
3.00, the hourly difference of the times of the moon’s meridian 
passage as given on page IV of the month in the Ephem- 
eris. With these two as arguments, viz, 6" 37" and 2.13" 
in the example selected, we find from the horizontal lines 
marked 5,10, 15, 20, the correction sought, which here is 
fourteen minutes. This is to be subtracted for rising and 
added for setting, and is the same numerically for both. 

As the correction given by diagram C may amount at times to 
twenty minutes and more, a third approximation would seem 
to be necessary. In declination this is inappreciable, since 
the maximum change of the moon’s declination is less than 
one-third of a degree in an hour, and in twenty minutes it 
would never affect the moon’s hour angle on diagram B to a 
noticeable fraction of a minute. In right ascension, however, 
a first correction of twenty minutes when added to the hour 
angle that was used to find it by means of diagram C would entail 
a second correction of a full minute if the hourly difference were 
3.00, a limit which it never reaches. Butas this second correc- 
tion often exceeds half a minute, the hour angle may at once be 
increased by the amount of the first correction and another 
found from the diagram. It would not be advisable to recon- 
struct diagram C for the purpose of avoiding this additional 
labor, since, as will be said later, this error affects only the 
time of the moon’s setting at Omaha, and never that of its 
rising. 

4. Adding up our quantities algebraically, we obtain 8" 41" 
and 22" 23” as the astronomical central [standard] times of the 
moon’s rising and setting at Omaha on January 13. Changing 
these to civil central [standard] times, we find that the moon 
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rises on January 13 at 8:41 p. m. and sets on January 14, at 
10:23 a.m. A day will be found to drop out for rising as 
well as for setting whenever the time changes from p. m. to 
“a. m., viz, when it crosses midnight. 


January 13, 1906. 


Rising. Setting. 
15" 36" 15" 36" Meridian passage, central time, by A. 
— 6 37 +6 37 Approximate hour angle, by B. 
8 59 2218 Approximate times. 
-4 4 Correction for change of declination, by B. 
—14 +14 Correction forchange of right ascension, byC. 
8 41 22 23 Astronomical central [standard] times. 


13° 8:41 p.m. 14* 10:23a. m. Civil central [standard] times. 
8" 40" 39° 10" 21" 5% Numerical computation as check. 

Accuracy.—The diagrams, especially A and C, may be used 
to tenths of a minute, if desired. But the nearest whole min- 
ute is sufficiently accurate in practise, since often the horizon is 
obstructed by terrestrial objects or dimmed by smoke, or the 
weather is unpropitious, and most of the times of moonrise 
and moonset occur during the daytime or at inconvenient 
hours during the night, so that only such a small percent- 
age of the computed times are actually observed that more 
accurate and time-consuming computation would seem to be 
only so much labor wasted. As three diagrams are used, and 
the nearest minute is taken in each one, it may happen that 
in each case nearly half a minute is neglected always in the 
same direction, and, therefore, the results may be erroneous by 
more than a full minute. This is certainly possible and must 
occur at times, but it is just as likely that these fractions of a 
minute may have contrary signs and annul one another. 

No account need ever be taken of second differences in the 
times of the moon’s meridian passage. For Omaha the moon 
always rises within two hours and a quarter of its upper tran- 
sit at Greenwich, so that the errors of these diagrams A and 
C counteract one another. But as the time of the moon’s set- 
ting occurs within two hours and a quarter of the moon’s 
lower transit the errors of these diagrams are additive. An 
examination of the Ephemeris of 1894, when the moon’s as- 
cending node was near the vernal equinox and the moon, 
therefore, reached a declination of over 28°, showed the maxi- 
mum second difference between two successive days to be 0.24 
minute. For an interval as great as sixteen hours from the 
time of the moon’s upper transit at Greenwich, only one-third 
of this, or 0.08, would be effective, and this amount for the 
maximum hour angle (eight hours) would be only about 1.2 
minute. As this is a most exceptional cage, it is safe to say 
that, in general, this method is accurate enough to give the 
times within a minute. This estimate was confirmed by a more 
rigorous numerical computation of this same example of Jan- 
uary 13, 1906, which was selected at random, and in which the 
moon's right ascension and declination, the sidereal time, and 
other necessary quantities were used and the same result was 
obtained practically within a minute. 

Speed.—The speed is such that I generally compute the 
times of both rising and setting for a whole month in less than 
an hour, and sometimes even in less than 45 minutes. 


A POSSIBLE EXTENSION OF THE PERIOD OF 
WEATHER FORECASTS. 


By FE. B. Garniort, Professor of Meteorology, Dated February 15, 1906. 


Periods of excessive heat or cold, and of drought or stress 
of rain, are invariably associated with marked irregularities 
in the location and movement or in the character and inten- 
sity of the great continental and oceanic areas of high and 
low barometric pressure. During periods of abnormal heat 
or drought in any part of the Northern Hemisphere, there is 
an undue and stagnated accumulation of air in and about one 
of the great anticyclonic areas, and a corresponding deficiency 
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in and about one of the great cyclonic areas. Periods of cold or 
of excessive precipitation are due either to (1) abnormally rapid 
changes in the greater atmospheric areas, whereby a rapid 
progression of the lesser areas of high and low barometer 
produces a succession of cold waves and rains, or to (2) a per- 
sistent abnormal distribution or development of one or more of 
the greater areas whereby existing conditions of cold, or of wet, 
are prolonged. It is also true that abnormalities of weather 
over some portions of the globe, or of the Northern Hemisphere, 
are counterbalanced by opposite tendencies over other por- 
tions. Thus months that are exceptionally warm or cold, wet 
or dry, over the United States east of the Rocky Mountains 
have similar characteristics over Europe and at least a part of 
western Asia, and exhibit opposite tendencies over the United 
States west of the Rocky Mountains and over southeastern 
Asia. An explanation of this fact is found in a study of the 
greater areas of high and low barometric pressure or “ centers 
of action” of the Northern Hemisphere. 

These “centers of action” appear to control the character and 
movements of the areas of high and low barometer that appear 
on our daily weather maps,and in efforts to coordinate the causes 
that contribute to produce weather effects in the hemisphere 
as a whole or in any of its parts, all causes are important and 
none can be neglected. Professor Hann has found that pressure 
changes in the Azores high area and the Iceland low area are 
interrelated and of an opposite character, and that these 
changes are associated with certain phases of weather in cen- 
tral and northwestern Europe. He has discovered that rising 
barometer over the Azores is usually attended by falling 
barometer over Iceland, and, vice versa, that falling barometer in 
the Azores high area is attended by rising barometer in the 
Iceland low area. Also that falling barometer in the Iceland 
area produces warmer weather over central and northwestern 
Europe, and that rising barometer over Iceland is followed by 
falling temperature over northwestern Europe. It appears, 
therefore, that marked changes in the Azores high area, regard- 
ing which advices are cabled daily, afford an index of the 
character of the weather that will prevail for several days over 
a considerable portion of Europe. 


A merely preliminary and general consideration of the whole 
problem places the dominating centers of atmospheric action 
of the Northern Hemisphere over Siberia and Bering Sea, and 
an examination of these areas presents an interrelation similar 
to that noted for the north Atlantic high and low areas. It 
has been observed, furthermore, that the effects of changes 
in the Asiatic high and the Bering Sea low are vastly greater 
and more widespread than those that may be associated with 
the north Atlantic areas, and that when pressure abnormalities 
within and about the Asiatic-Bering centers of action are 
marked, persistent and well-defined types of abnormal weather 
are experienced throughout the circuit of the Northern Hem- 
isphere. 

Among well-remembered abnormal seasons, or parts of sea- 
sons, when the influence of the dominating “centers of atmos- 
pheric action” was conspicuous, were the mild months of the 
winters of 1889-90 and 1905—6, and the cold months of the 
winters of 1903-4 and 1904-5. The months of the winters of 
1889-90 and 1905-6 that were warm over great portions of the 
United States and Europe showed an unusual depression in 
the Bering Sea low area. The deepened Bering Sea area ex- 
tended and overlapped the northwestern part of North Amer- 
ica, and offshoots therefrom moved eastward in abnormally 
high latitudes. The resultant abnormal depression of the 
barometer over northwestern British America caused an un- 
usual prevalence of southerly winds over northern portions of 
the United States and apparently prevented the formation of 
the areas of high barometer over British America that are essen- 
tial to the origin and propagation of American cold waves. 
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It has also been evident that during periods of abnormal 
depression in the Bering Sea low area, the Pacific area of high 
barometer increases in mass and overlaps the southwestern 
coasts of the United States, producing over a greater or less 
portion of the region lying west of the Rocky Mountains tem- 
peratures below the seasonal average. The warmer weather over 
central and northwestern Europe that is usually associated with 
excesses in winter temperature in North America, appears to be 
in a great measure due to an increase in the magnitude of the 
Asiatic high area that attends an abnormal depression in the 
Bering Sea low area. At such times an unusually steep baro- 
metric gradient from Asia over Europe, and an increase in the 
Atlantic high area, cause an undue prevalence of warm south- 
erly winds over central and northwestern Europe, and, coinci- 
dently, the augmented Siberian high area causes a sweep of 
cold north or northwest winds over southeastern Asia. 

During the cold months of 1903-4 and 1904-5 an entirely dis- 
similar distribution of pressure in the great “ centers of action ” 
obtained. Pressure was unusually high in the Bering Sea 
and Iceland low areas, and the magnitude, or extent, of the 
Asiatic high area was vastly less than during the winters of 
1889-90 and 1905-6. The Pacific high area did not impinge 
on the California coast, and the Azores high area was incon- 
spicuous and unpermanent. The northwestern portion of the 
American Continent was not subjected to the influence of ab- 
normally low pressure off its western coast and British Americ: 
therefore became the seat of an area of high barometer from 
which cold waves were drawn southward in the wake of areas 
of low barometer that traversed the United States. The ab- 
sence of the Pacific high area seemed also to contribute to a 
more southern origin of American storms, and to undue bar- 
ometric depression and precipitation over the southwestern 
portion of the country. In Europe, where the winters of 
1903-4 and 1904—5 were also cold we look first for the Iceland 
low area, and find instead pressure much above the normal in 
that region; the Azores high does not exist in a permanent 
form. The Asiatic high occupies about one-half the area 
that marks its limits during the warm seasons in Europe 
and America. The effect of this abnormal distribution of 
pressure over Asia and Europe is to cause an unusual preva- 
lence of northwest winds over a greater part of Europe, and 
to lessen the force of winds blowing from the interior of Asia 
over the southeastern portions of that Continent. 

The above general presentation of a few facts regarding the 
influence on climate and weather of the dominating “ centers 
of atmospheric action” of the Northern Hemisphere opens or 
reopens the problem of so-called long-range weather forecasts. 
Admitting the competency of the evidence submitted regard- 
ing the influence upon general weather conditions of abnor- 
mal phases of the great centers of high and low barometric 
pressure, the conclusion follows that a knowledge of the de- 
velopment of these phases would permit legitimate calcula- 
tions of the results of which they are known to be the associ- 
ated contributory causes. That changesin the greater areas are 
consummated with extreme deliberation is a recognized fact. 
The fact is also presented that these changes can to some ex- 
tent be followed day by day with present telegraphic facilities. 
Cablegrams are now available from the seat of the Siberian 
winter high area and from the Azores region. They willin the 
near future be available from Iceland and the Alaskan coast, 
and it will be feasible to transmit them by wireless messages, 
either from islands of the Aleutian chain, or from vessels tak- 
ing the Great Circle route across the Pacific. With this in- 
formation daily available forecasts can undoubtedly be made of 
the general character of the weather for at least one week in 
advance. Such general forecasts could specify the character, 
whether warm or cold, wet or dry, of the weather of the near 
future, and could indicate the duration and termination, days 
in advance, of periods of abnormal weather. 
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Summarized in a general way, the indications afforded for 
the United States would be about as follows: 

Barometer rising and above the normal in the Asiatic high. 
area and falling and below the normal in the Bering Sea low 
area, and, incidentally, rising over the Azores and falling over 
Iceland, indicate a period of mild weather over northern and 
eastern districts of the country. 

Barometer falling and below the normal in Asia and rising 
and above the normal over Bering Sea, and, incidentally, fall- 
ing over the Azores and rising over Iceland, indicate a period 
of cold weather over the country generally east of the Rocky 
Mountains. 

The above are but two indications of the many that are 
afforded by a study of the great “centers of action.” Others 
equally applicable are available for all of the seasons and pos- 
sess an equal degree of merit. 

The main “center of action” in the winter season is the 
Asiatic area of high pressure, and the character and movements 
of this great mass appear to control in a measure not only the 
interrelated actions of the lesser “centers of action,” but also 
periods of weather that persist for days, and the character and 
movements of areas of high and low barometer that cause the 
daily changes shown on our weather maps. Furthermore it 
is believed that a study of the Asiatic high, and the employ- 
ment of telegraphic reports from the region it occupies, will 
permit accurate forecasts of the monsoons in southern and 
southeastern Asia. 


FORECASTS AND VERIFICATIONS IN WESTERN 
AUSTRALIA. 


By W. Ernest Cooke, Government Astronomer, Dated Perth, W. A., January 8, 1906. 


From the commencement of 1905 I have adopted a new 
method in connection with the issue of weather forecasts, and 
the following statement will probably interest some of your 
readers. 

All those whose duty it is to issue regular daily forecasts 
know that there are times when they feel very confident and 
other times when they are doubtful as to the coming weather. 
It seems to me that the condition of confidence or otherwise 
forms a very important part of the prediction, and ought to 
find expression. It is not fair to the forecaster that equal 
weight should be assigned to all his predictions and the 
usual method tends to retard that public confidence which all 
practical meteorologists desire to foster. It is more scientific 
and honest to be allowed occasionally to say “I feel very 
doubtful about the weather for to-morrow, but to the best of 
my belief it will be so-and-so;” and it must be satisfactory to 
the official and useful to the public if one is allowed occasion- 
ally to say “It is practically certain that the weather will be 
so-and-so to-morrow.” 

With a view of expressing various states of doubt or cer- 
tainty, as simply as possible, I now assign weights to each item 
of the forecast. The signification of the weights was stated 
as follows, with their first issue: 

5. We may rely upon this with almost absolute certainty. 

4. We may rely upon this with tolerable certainty, but may 
be wrong about once in ten times. 

3. Very doubtful. More likely right than wrong, but prob- 
ably wrong about four times out of ten. 

2. Just possible, but not likely. If showers are indicated, 
for example, they will not be heavy even if they occur at all. 

1. The barest possibility. Not at all likely. 

In order to familiarize the public with the new departure a 
number of these explanatory slips were printed and attached 
to the forecasts wherever they were publicly exhibited. Thus 
a forecast might read as follows: 

Southwest district (Geraldton to Esperance.) Fine weather 
throughout (5) except in the extreme southwest where a few 
light coastal showers are possible (2). Warm or sultry for the 
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present inland (4), but acool change is expected on the west and 
southwest coast (4), which will gradually extend throughout (4). 

The figures (1) and (2) are very seldom used, and then only 
as above, to indicate just a bare possibility. The figure (3) is 
occasionally employed for the main forecast, but the general 
practise is to use either (4) or (5) for the principal weather 
feature whenever possible, and this has been found practicable 
on most days. Whenever there is any serious doubt the figure 
(3) is used. 

Great care is taken as to the figure (5). We wish to estab- 
lish the utmost confidence in predictions followed by this 
figure and are therefore inclined to be rather conservative in 
its use. It has, however, been found possible to issue 685 
such confident predictions for the two principal districts during 
the year, and of these 675 were justified by subsequent events. 

As our weather comes mainly from the westward, where 
there are no observing stations, the period for which the pre- 
diction is issued is limited to 24 hours. 

Two forecasts are issued daily (except Saturday and Sun- 
day) for the Southwest and Goldfields districts, and the fol- 
lowing shows the success or otherwise of the new system. 


Southwest district. Goldfields district. 


Right. Wrong. Right. Wrong. 


Weight 5.... 485 5 Weight 5.. ocwaee 240 5 
Weight 4... : 57% 38.0 s« Weight 4..... ‘ 337 22 
Weight 3..... 131 38 Weight 3.. ‘ 102 25 
Weight 2....... 24 18 Weight 2. 13 il 
Weight 1.. .... 6 5 Weight 1 , 5 3 


NOTE BY PROF. E. B. GARRIOTT. 


For the limited areas covered by our forecasts by States 
this scheme would be impracticable, (1) for telegraphing our 
forecasts, owing in part to the great number of words and con- 
sequent expense that would be involved in transmitting them; 
(2) for forecast cards, that would not contain them; (3) for 
maps, that have not sufficient space to print them; (4) for the 
reason that the bewildering complication of uncertainties it in- 
volves would confuse even the patient interpolator; and (5) 
because our public insist upon having our forecasts expressed 
concisely and in unequivocal terms. For general forecasts, 
that apply to the country as a whole, our present vocabulary 
can, if properly employed, be made to cover all necessary 
modifications. 


THE RELATION OF FORESTS TO RAINFALL.' 
By the late W. F. Husparp. 


[Communicated by Mr. Geo. B. Sudworth, Chief of the Division of Dendrology.] 


The relation between forests and rainfall is very complex. 
It is claimed that the presence or absence of forests may in- 
crease or diminish precipitation to some extent, especially in 


semiarid regions. 
On the other hand, forests are dependent upon moisture, 


and, other things being equal, the densest forests are found 
in regions of greatest rainfall. It is not the total precipita- 
tion of the year that favors vegetation (field crops as well as 
forests), but the amount that falls during the growing season. 
Thus a locality may have thirty-five inches of rain annually, but 


' This paper consists essentially of a large chart of California, show- 
ing in detail the distribution of rain and forests in that State. The chart 
and accompanying text were prepared by the late Wiliiam F. Hubbard, 
of the Bureau of Forestry, for exhibition at the Lewis and Clark Exposi- 
tion held at Portland, Oreg., in 1905. Unfortunately Mr. Hubbard was 
drowned on July 17, and the text must, therefore, be published with- 
out his final revision. The chart represents the work of a very enthusi- 
astic student, and we regret that, owing to the limitation of our space, 
we are unable to publish the whole of the chart, which is based upon all 
available reliable data, and affords a basis for many generalizations that 
the author would doubtless have elaborated had his life been spared. 
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if most of it falls in heavy showers or during the winter, some 
trees and crops will flourish less than where an annual average 
of but twenty inches is made up largely of moderate spring and 
summer rains. Trees are more dependent upon uniformity in 
the rainfall than the field crops, for if a severe drought comes 
but once in five years the trees may be killed. It is also true 
that a crop of grain may be destroyed by the drought, but that 
is a loss of only one season's growth whereas in the case of the 
trees it isa loss of the growth of many years. In general it is 
found that a region having less than fifteen inches of rain during 
the six growing months, April-September, does not support 
flourishing forests; trees may grow along the streams and where 
they are cultivated, but the real forest will be absent. 

As rainfall determines the presence or absence of forests, so 
the configuration of the land and its relation to water bodies 
and constant winds determine the rainfall. These relations 
and their effects can be traced in all forest regions of the 
United States, but they are so clear in the western half of the 
country that that section may be taken as a type. It should 
be remembered that moisture is carried in the atmosphere, 
and that when an air current is forced to rise, as when it meets 
a mountain range, the air expands, is cooled, and precipitates 
its moisture first as cloud and then as rain. When a current 
descends, as from the crest of a mountain, the process is re- 
versed; that is, the air is compressed, warmed, and made reten- 
tive of moisture or even capable of absorbing more water from 
any available source. The western coast line of the United 
States includes a great curve with the crown of the are at Cape 
Mendocino. The rain bearing winds are the west or north- 
west winter winds. They are also much more constant over 
the northern half of the coast line than over the lower or south- 
ern half,since the latter falls within the region of subtropical 
calms. All these conditions combine to determine the charac- 
ter of the forests throughout the West and explain why they 
are dense on the Pacific coast, and on the western slopes of the 
Sierras and the Rocky Mountains, and why they dwindle on 
the eastern slopes and fail entirely on the plains. 

The accompanying map and profile of California illustrate 
this subject very thoroughly, because every feature of forest 
distribution is to be found within this State. The westerly 
winds striking the Coast Range have their moisture condensed 
as fog in summer and rain or snow in winter; here are the 
heavy redwood forests. Passing the summit of this range the 
winds descend and become drier and drier, finally reaching 
the great interior valley where no trees grow. Then mount- 
ing the western slope of the Sierras the winds expand and 
cool and rain falls. The increase of moisture is marked by 
the transition from chaparral to open pine forests, then to 
denser forests of fir, spruce, sugar pine, and the great 
sequoia. The upper timber line is at about 10,000 feet; for 
various reasons no trees grow on the higher summits, but not 
because of deficient moisture. Passing the summits, the 
winds again descend to the plains, but they have lost so much 
of their moisture’ in crossing two mountain ranges that on the 


? The air does not lose much moisture in coming over the California 
mountains, probably not one per cent; but it does lose many per cent in 
relative humidity. 

From another point of view, however, one may say that, on the wind- 
ward side of our Coast and Sierras ranges, there are more clouds than 
on the leeward side, consequently the soil and roots do not become so 
hot at midday, and especially does foggy weather keep them cool; 
this coolness is quite as important to the growth of a forest as high 
relative humidity or abundance of rain. In fact if one follows along the 
course of any one of the belts of forest growth he will find it running 
over various elevations and rainfall areas in such a way as to show that 
these two are not alone the controlling factors. 

It would increase the value of such charts of the distribution of forests 
if something could be added as to the species of trees characteristic of 
the forests. It seems hardly sufficient to say that a dense forest pre- 
vails in a certain rainfall region, but a light forest in another rainfall 
region. Is not the species of tree as important as the density of the 
forest ?— Ep1ror. 
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Fig. 2.—Profile along the line A B. 


eastern slopes forests flourish for only a short distance below 
the 10,000-foot timber line. Then comes chaparral, and finally 
the desert. The latter extends far beyond the borders of Cal- 
ifornia to the outlying ranges of the Rockies. 

Thus topography and winds are the controlling factors in 
the distribution df forests. They make most of the Pacific 
coast a region of winter rains and summer droughts, and, 
away from the coast, limit the forests to the higher altitudes. 


AN IMPORTANT OLD LOCAL WEATHER RECORD FOR 
PHILADELPHIA, PA. 

Mr. John W. Dulles, President of the Insurance Company 
of the State of Pennsylvania, which was founded in 1794, 
states that the company has what appears to be a continuous 
and admirable record of the temperature, wind, and weather 
at Philadelphia, kept up for over 5U years, beginning with 
May, 1806. The following table is sent by Mr. Dulles as a 
sample page. Without having any further detailed infor- 
mation about this record, we need only call attention to the 
fact that whenever such records have been published in full, 








with appropriate notes and discussion, they have been recog- 
nized as important contributions to our knowledge of local 
climatology, and have often been made the basis of further 
studies relative to insurance, crops, hygiene, and other prac- 
tical matters. The local climatology is a matter that interests 
respective cities and States, and there is no propriety in the 
idea that the Federal Government or the general Weather 
Bureau should undertake publications that have mostly a 
local interest. Two famous records of this kind were pub- 
lished by the Smithsonian Institution in order to show how 
such work should be done. Possibly some great work of the 
kind may be encouraged by the Carnegie Institution, but we 
ought more properly to look to the wealthy men of Philadel- 
phia to support its own local scientific institutions, such as the 
famous American Philosophical Society, founded by Benjamin 
Franklin in 1744. This society has always shown a great 
interest in meteorology, and should be honored by the gift of 
funds for publishing and discussing such a fine, long series 
of records as that which is now locked up in the archives of 
the insurance company. 


Degrees of heat and cold 


Wind. Weather. 
January, 
1807, 

A.M. | M. | P.M. A, M. M. P.M. A.M.| M. 
°o °o 
. n. n. 8. CED saceceesd) GORE chennscael GME écccaees 23 24 
3.. sw. sw. sw. Cloudy. Cloudy . . Cloudy ... 26) 28} 
3 sw, aw. ow. Flinge louds... L ight e louds.. F ling ec louds. . 324 334 
é, aw. sw OF GEE cvccccce 1 GRID cece cece) CRE cccceseess @ 3 
a sw. 8. sw. Rs SS ee ae Light clouds... 34 354 
6.. sw. w. w. Pl ssesese Fling clouds. . CHE exccosssel @& 42 
Teas aw. sw. | WwW, SOE va cacncl GUND cc casvelics GB ceccssenel @& 40} 
~ w. nw. nw, Clear.........| Fling clouds. . Fling clouds. . 37 37 
FF aw sw. | SW, HED éteessese GREE eccknscesl GRE teeccccsa @ 334 
10... 8. - s. ‘ ‘loudy eceeswel GROG as oo) Cloudy .......| 2 34) 
11 sw. w. w. «GO .....00--| Fling “clouds i F ling clouds... 36 37 
12. n. nw, | nw, | Clear .........| Clear. col GE Saneccecet 34) 
18... nw nw. ow. Cloudy .......) Fling clouds BE AoE ES 28 27% 
_¥ aw “ w. ES lO ee 23 234 
15.. sw sw. ow. Cloudy ....... Cloudy ....... Cloudy ...... 324 34 
16.. nw, nw. sw. Flinge louds Clear .. .. Fling clouds... 36 37 
ae nw nw. nw, — Pe Fling clouds. .|... .do ae 32 
18.. n. n n, Snow ........ Snowy. asec! BOOT ccccecs 32 #2 
19. nw nw, w. Tt tebe noes ie siatiete Gl edcebess 21 21) 
20 ssw aw.) Sw, J cheb eden 4 ae ee 1s) 194 
21. ww nw. | nw, fe a ae eee 24) 26) 
22.....-.6..| AW nw. (nw. ...do. Hazey ....... lo . -- 25h) 2h 
BB... cecee] MC. ne, se. ( ‘loudy . g2. AD at cccee F ‘ling clouds. . 4, 2 
errr sw. nw. | nw, gD ccvcevces] GHURET 2<000 Cloudy ...... 31 324 
25.. w. nw. ow, | Clear ..| Fling clouds... Clear... oo} BI $14 
26.. nw. nw, nw, ....do. SE counsnn+ damsd vvecesad 22 22 
Tee cccceseve ne. ne. | se, Haze cel MET eccccess Hazey 21 24 
BB. oc ccccces 8. w. se. | C i: ..| Cloudy ... Clear 39 41 
29.. sw, w. w. Light clouds. . Light e louds. ‘ do 394 41 
Woes swedeus sew. nw, sw. Clear. GE sccessses — ee 39} 40 
31. ne, se, 8. EE ceccocse] GED cece csel 40} 


Rainy ... aad 


H,. KIMBALL, 


Librarian. 


Remarks. 


P.M. Mean. 

o > 

254 24 Sharp frost. 

30 28) Frost. 

34} 33; + =Last night rained a littel and froze this mornen, which rendered walken 
extremely dangerous. 

3 33 

334 353 

42 41} 

41 40} 

37} 37 

36 Be Frosty. 

36 34) 

37} 384 

344 344 

27 27, Severe frost this day. 

25} 24 Last night between 10 and 12 it blew a stiff galle from the W., the air 
very clear and cold; this morning the river shut, but opened agen in 
the afternoon, 

35) a4 

33) 37 

33 324 

31h 314 

pA) 21} 

22 20 

28 26 Severe frost, with the navigation of the river shut. 

2 26) 

27} 253 

34 32) 

31 31) 

22} 2 

274 24 

42) 40; Thaw. 

24 41 

41} 403 

42 40; This day very wet, afternoon very foggy and dense, 


Nore—Fling clouds = flying clouds.—Eprror. 


RECENT ADDITIONS TO THE WEATHER BUREAU 
LIBRARY. 


The following titles have been selected from among the books 
recently received, as representing those most likely to be useful 
to Weather Bureau officials in their meteorological work and 


studies. 


officials and employees who make application for them. 
American Association for the Advancement of Science. 
Proceedings of the fifty-fourth meeting, held at Philadelphia, Pa., 
December 27-31, 1904. 620 pp. 


8°. 


[ Washington] 1905. 


Most of them can be loaned for a limited time to 


Biot, [Jean Baptiste]. 
Recherches sur les réfractions extraordinaires qui ont lieu prés de 
Vhorizon. 268 pp. 4°. Paris. 1810. 


Carnegie Institution of Washington. 


Year Book. No. 4, 1905. 4°. Washington. 1905. 
Clayden, Arthur William]. 

Cloud studies. xiii, 184 pp. 8°. London. 1905. 
Costa Rica. Instituto Fisico-Geografico Nacional. 

Anales. Tomo IX. 1896. f°. San José. 1896. 
Gockel, A[lIbert]. 

Das Gewitter. 264 pp. 8°. Kd6ln. 1905. 


Lausanne. Institut Agricole de Lausanne. 
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Observations météorologique faites A la Station météorologique du 

Champ-de-l’Air. 18 année, 1904. 4°. Lausanne. 1905. 
Marchi, Luigi de. 

Meteorologia generale. 2d edition. xiii, 225, 64 pp, 24° Milano. 

1905. 
Mont Blanc. Observatoire Météorologique Physique et Gla- 
ciaire du Mont Blanc. 
Annales. Tome VI. vii, 218 pp. 4°. Paris. 1905. 
Sassenfeld, Maximilian. 

Zur Kenntnis der tiiglichen periode der Temperatur in der untersten 
Luftschicht. (In K. Kath. Gymnasium zu Sigmaringen. Jahres- 
bericht. 1903-1904.) 41 pp. 8°. Sigmaringen. 1904. 

Specola Vaticana. 
Pubblicazioni. Volume VII. xxix, 222 pp. 4°. Roma. 1905. 
Strutt, R{obert] J[ ohn]. 

The Becquerel rays and the properties of radium. vi, 214 pp. 8°. 

London. 1904. 


RECENT PAPERS BEARING ON METEOROLOGY. 


H. H. KimpBatut, Librarian. 


The subjoined titles have been selected from the contents 
of the periodicals and serials recently received in the Library 
of the Weather Bureau. The titles selected are of papers or 
other communications bearing on meteorology or cognate 
branches of science. This is not a complete index of the 
meteorological contents of all the journals from which it has 
been compiled; it shows only the articles that appear to the 
compiler likely to be of particular interest in connection with 
the work of the Weather Bureau. Unsigned articles are indi- 
cated by a 


Aeronautical Journal. London. Vol. 10. Jan., 1906. 
Bacon, Gertrude. The acoustical experiments carried out in 
balloons by the late Rev. J. M. Bacon. Pp. 5-6. 
London, Edinburgh, and Dublin Philosophical Magazine. 6th Series. Vol. 11. 
Feb., 1906. 
Stevenson, John. The chemical and geological history of the 
atmosphere. Pp. 226-237. 
Russell, Alexander. The dielectric strength of air. Pp. 237-276. 
Nature. London. Vol. 73. Jan. 25, 1906. 
Wilks, Samuel. What eauses the destructive effeets of lightning? 
P. 296. 
Physical Review. Lancaster. Vol. 22. Feb., 1906. 
Barus, Carl. Condensation nuclei. Pp. 82-110. 
— Differential temperature records in meteorological work. [Ab- 
stract of paper by C. H. McLeod and H. T. Barnes.] Pp. 112-113. 
Humphreys, Wliilliam| J[ackson]. The Mount Weather Re- 
search Observatory. Pp. 127-128. 
Popular Science Monthly. New York. Vol. 68. Feb., 1906. 
Tamura, S. Tetsu. Recent advances in meteorology and meteoro- 
logical service in Japan. Pp. 139-144. 
Science Abstracts. London. Vol. 9. Jan., 1906. 
Biorns], H. Rain showers and a new method of rain measurement. 
{Abstract of article by W. Gallenkamp.] P. 7. 
Biorns], H. General movements of the atmosphere in winter. 
{Abstract of article by P. Garrigou-Lagrange.]_ P. 7. 
Biorns], H. Direct proofs of the existence of the counter-trades. 
[Abstract of article by A. L. Rotch and L.Teisserenc de Bort.] P. 8. 
Sierra Club Bulletin. San Francisco. Vol. 6. Jan., 1906. 
McAdie, Alexander G. Mount Rainier, Mount Shasta, and Mount 
Whitney as sites for meteorological observatories. Pp. 7-14. 
Symonsa’s Meteorological Magazine. London. Vol. 40. Jan., 1906. 
Todd, Charles. Coldest spring on record in South Australia. Pp. 
219-221. 
Bonacina, L. C. W. On a scheme for the cooperative study of 
British thunderstorms. Pp. 221-226. 
Terrestrial Magnetism and Atmospheric Electricity. Baltimore. Vol. 10. 
Dec., 1905. 
Ebert, H. Luftelektrische Beobachtungen wiihrend der totalen 
Sonnenfinsternis 1905 August 30in Palma de Mallorca. Pp.165—176. 
Messerschmitt, J. B. Bericht iiber die Internationale Conferenz 
fiir Erdmagnetismus mit Luftelectricitét zu Innsbruck vom 9 bis 
15 September 1905. Pp. 195-201. 
Annuaire de la Société Méteorologique de France. Paris. 53 année. Dec., 
1905. 
Moureaux, Th. Résumé de trente années d’observations météoro- 
logiques a l’Observatoire de Pare Saint-Maur (1874-1903). Pp. 265 
276. 
Maillet, Edmond. Sur les grandes crues de la Seine a Paris. Pp. 
276-277. 
Brunhes, B. and Baldit, A. Sur la dissymétrie de la déperdition 
électrique en pays de montagne; rdles comparés de l’altitude et du 
relief. Pp. 286-268. 
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Roger, E. Sur les variations de la moyenne des trois principaux 
éléments météorologiques (température, pression et pluie) du cli- 
mat de Paris pendant le XIX siécle. Pp. 294-295. 

Bulletin de la Sociéte Belge d@ Astronomie. Bruzelles. 11 année. Jan., 1906, 
Durand-Gréville, E. La loi des grains et des orages. Pp. 4-13. 
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AN APPEAL FOR AN AERO-PHYSICAL OBSERVATORY 
IN JAPAN. 


By 8. Tetsu Tamura, Ph.D. Dated Washington, D. C., March 9, 1906, 


It is well known that the progress of meteorology has 
seemed very slow. Within the past century the world has 
seen electricity, chemistry, and other special branches of 
science emerge from their previous uncertain and indefinite 
condition, but dynamic meteorology is still wandering in fog 
and darkness. Thousands upon thousands of observations 
at the earth’s surface have told us much, but still the fun- 
damental mechanical problems have not yet been solved. 
Although the importance of the exploration of the upper 
atmosphere has been recognized ever since the days of Pascal, 
yet very little is known of this vast mysterious ocean of air. 
Meteorologists are now fully convinced that the atmospheric 
phenomena at the earth’s surface depend, in great measure, 
upon the thermal and electrical as well as the dynamic condi- 
tions of the upper atmosphere. So long as this upper region 
remains unexplored meteorology will not only be unable to 
enter into the group of exact sciences but will fail to do its 
full service for the promotion of human welfare. Hence, a 
number of mountain observatories have been established in 
Europe and elsewhere and many balloon and kite ascensions 
have been made for sounding the depths of the upper atmos- 
phere. The balloon ascensions of Gay Lussac and Biot in 
1804, of Barral and Bixio in 1850, of Glaisher in 1862, and 
Berson in 1894 furnished many important facts relative to the 
physics of the atmosphere. Since this last date unmanned 
balloons, carrying only very light self-registering apparatus, 
have been brought to great perfection, and extreme heights of 
eleven or twelve miles have been reached that would otherwise 
have been inaccessible. By this mode of research Hermite, 
Besancon, and Teisserenc de Bort in France, and Assmann, 
Berson, and Hergesell in Germany, have done a great service 
to meteorology. Beginning with October, 1902, daily balloon 
and kite ascensions were made by Assmann and his associates 
at the Prussian Aeronautic Observatory, while Teisserenc de 
Bort’s great work in his famous observatory at Trappes, near 
Paris, dates back to 1890. 

The kite experiments in atmospheric electricity made in 
America by Benjamin Franklin in 1753, and by Joseph Henry 
in 1840, are now classic. Most important contributions to 
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meteorology by kite flying have been made by Messrs. Rotch, 
Fergusson, and Clayton, of Blue Hill Observatory. The 
United States Weather Bureau in 1898 temporarily main- 
tained seventeen’ kite stations, and is now completing the 
Mount Weather Research Observatory, where the tempera- 
ture, moisture, and movement of the air at great heights will 
be ascertained by means of balloons and kites, while other 
researches on the sun’s heat, atmospheric absorption, atmos- 
pheric electricity, terrestrial magnetism, and seismic phe- 
nomena will be conducted. 

In Japan, too, the importance of the study of the upper air 
was recognized soon after the organization of our meteoro- 
logical service in 1875. Since that time the specialists at the 
Central Meteorological Observatory at Tokyo and at provincial 
stations have undertaken many technical expeditions to high 
mountains in order to investigate the phenomena of the higher 
strata of the atmosphere. For the establishment of the first 
Japanese mountain observatory we are indebted to our illus- 
trious Prince Yamashina. For the site of this observatory 
his imperial highness chose Mount Tsukuba, that remarkable 
mountain which stands alone on an extensive plain, and which, 
moreover, lies in the tracks of the cyclones of very intense 
character. Since its opening, in 1902, it has been of great 
service to observational meteorology in Japan. 

It is evident, however, that the atmospheric data observed 
at mountain stations are very much affected by the local topog- 
raphy and the disturbing elements of the mountain mass and 
surface. A discussion of the observations made in the free 
upper air during balloon ascents from Munich, and those made 
simultaneously at neighboring mountain stations, shows im- 
portant differences between them. Hence, it becomes vitally 
important for each civilized country or nation to establish on 
its own soil an aero-physical observatory, like those at Trappes, 
Blue Hill, Berlin, Lindenberg, and Mount Weather. 

The scientific problems to be investigated at such a research 
observatory are manifold, and include the following: 

(1) The distribution of temperature in the upper atmos- 
phere; the thermal conditions in cyclones and anticyclones; 
the distribution and condensation of atmospheric moisture; 
the distribution of pressure in the upper and lower atmos- 
phere: these are problems of paramount importance, and must 
be investigated by ascensions of balloons and kites. 

(2) The absorption of solar heat by the atmosphere, which 
must be measured by means of the pyrheliometer and actino- 
meter; the dissipation of solar light and heat as determined 
by the polariscope; the detailed analysis of the sunbeams as 
carried out by means of the bolometer and spectrometer. To 
all these there should be added apparatus for studying the 
conductivity and emissivity of the land and water, the snow- 
fields and the forests of the earth’s surface. 

(3) The discovery of the remarkable properties of radium 
has opened up a field of research relative to the ionization of 
gases, and this has led to a complete revolution in our ideas 
relative to atmospheric electricity. By means of an Exner’s 
electrometer and Benndorf’s self-registering apparatus the 
potential should be measured. To make systematic observa- 
tions of dissipation and radio-activity of the air under ground, 
we need the Elster and Geitel instruments. Corresponding 
measurements of the ionization should be made with the Ebert 
ion-counter, and the Gerdien conductivity apparatus. 


Japan feels the direct influences of the Pacific Ocean and 
the Asiatic Continent, and also those of the tropical and polar 
ocean currents, so that meteorological as well as climatic con- 
ditions in Japan are very complex. Very often a continental 
cyclone, which appears to originate in the Asiatic Continent, 
and a typhoon, which comes from the Tropics by way of the 
Philippines and Formosa, pass over Japan simultaneously, 
bringing great complexities in the weather. In spite of all 
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these difficulties, however, the storm tracks and other mete- 
orological conditions have been very carefully investigated by 
eminent Japanese meteorologists. Japan' has just established 
a new weather service in Korea and Manchuria, and is said to 
be intending to extend the service to southern China. These 
are all for immediate practical daily forecasts; but the explo- 
ration of the free upper atmosphere by balloons and kites has 
not been touched. This vast upper ocean of atmosphere, the 
study of which is exceedingly important for further advances 
in the physics of the atmosphere, as well as in the prediction 
of the weather, must remain entirely unknown to Japanese 
meteorologists until they are able to investigate it. 

Japanese meteorologists do not generally possess all the 
expensive instruments and apparatus that are found in the 
United States and Europe. In the whole of Japan there is 
probably not a complete set of modern apparatus for the 
study of atmospheric electricity, such as those of Elster and 
Geitel, Ebert, Benndorf, or Gerdien. Japanese physicists and 
meteorologists have relied on their own hands and brains, but 
we have now come to the age when international cooperation 
in science is progressing rapidly and our scientists should be 
provided with laboratories and observatories containing power- 
ful instruinents and apparatus, It is sad, indeed, to hear from 
Japanese meteorologists that they have no hope of establishing 
an aero-physical observatory similar to those mentioned above. 

I have been asked if I can induce some worthy American 
patron of science, or some institution, to establish an aero- 
physical observatory in Japan, or somewhere on the other side 
of the globe. What we should want at first would not nec- 
essarily be a great observatory, such as Mount Weather, but 
a small one, or several such, where we can observe with 
kites the conditions of the upper atmosphere, and can also 
study the atmospheric electrical phenomena by using the 
Ebert, Elster and Geitel, and Benndorf apparatus. Such 
work is entirely new in Japan, but good physical assistants 
and materials can be obtained at small cost. It will require 
only a few thousand dollars to establish such an observatory 
in Japan. 

All Americans remember gratefully that the Smithsonian 
Institution, of Washington, which has done wonderful service 
for the increase and diffusion of scientific knowledge in Amer- 
ica, was founded by a foreigner, an Englishman, James Smith- 
son, in the beginning of the nineteenth century. May not 
Japan receive similar encouragement from foreign countries 
or institutions? Scientific research is becoming more and 
more international and cooperative; it soars far above the dif- 
ferences of race and national policy. The results of the 
meteorological investigations that are carried on in an aero- 
physical observatory in Japan will be directly beneficial to the 
whole human race as well as to that country. The world’s 
meteorology will receive far greater benefits indirectly than 
will Japan directly. Our atmosphere must be studied as a 
unit. When the atmospheric conditions in the upper and 
lower strata become thoroughly known over America, Europe, 
and Asia, then, and only then, can meteorologists establish the 
true theories of cyclones, anticyclones, floods, and droughts 
on a firm observational basis. We must remember, however, 
that at present the atmospheric conditions in the upper atmos- 
phere over the Eastern Hemisphere of the globe are entirely 
unknown, and the final solution of our complex aero-physical 
and dynamical problem is still far away. 

All nations send their naval and merchant vessels to Jap- 
anese ports where we do our best to forewarn them of danger- 
ous storms. A storm-warning service blesses all nations alike. 
Its signals represent an international cooperation for the 
benefit of all mankind. 


1 For the condition of the Japanese weather service, see ‘* Recent ad- 
vances in meteorology and meteorological service in Japan.” Popular 
Science Monthly, February, 1906. 
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For these reasons I appeal confidently to the American 
patrons of science for the funds necessary to establish a 
modern aero-physical observatory in Japan. 


WEATHER BUREAU MEN AS EDUCATORS. 


Mr. Albert Ashenberger, Observer, Mobile, Ala., under date 
of January 20, reports that he delivered a lecture on weather 
forecasting before the faculty and students of Springhill Col- 
lege, Springhill, Ala. Special reference was made to the 
methods of long-range forecasters. 





Mr. 8. S. Bassler, Local Forecaster, Cincinnati, Ohio, reports 
that on December 15, 1905, he read a paper on “ Weather 
proverbs and prophets” before the Ladies’ Literary Club of 
Norwood, Ohio. 

Mr. Al. Brand, Observer, Evansville, Ind., reports that about 
30 members of the Men’s Club of St. Paul’s Church visited the 
Weather Bureau office on the evening of January 18, and lis- 
tened to a talk by the observer on the instruments and work 
of the Bureau. 


Mr. Frederick W. Brist, in charge of the office at Thomas- 
ville, Ga., under date of January 23, reports that on the 17th 
a class in physical geography from the Thomasville High 
School visited the office, and that its members were instructed 
in the construction and use of the various instruments and in 
the method of making forecasts from the daily weather maps. 

Mr. Allen Buell, Observer, San Antonio, Tex., under date of 
January 31, 1906, reports that at various times during the 
school year he has given extemporary lectures to the pupils of 
the schools on meteorology in general and the methods and 
work of the Weather Bureau. Such lectures have been given 
in most of the higher schools in the city. 


Mr. Norman B. Conger, Inspector, Detroit, Mich., under date 
of January 12, 1906, reports that the class in physical geog- 
raphy in the High School, 35 in number, visited the Weather 
Bureau office and listened to the usual informal talk on the 
instruments and work of the Weather Bureau. 

Prof. H. J. Cox, Chicago, Ill, under date of January 16, 
1906, reports that a popular lecture on “ Weather and weather 
forecasting,” illustrated with lantern slides, was given in 
Chicago as follows: 

November 3, West End Woman's Club; November 16, Hyde 
Park Men’s Club; November 21, Chicago Woman’s Aid; De- 
cember 1, Neighborhood Settlement, in Ogden Park Hall. 

The Chicago Press Club visited the oftice November 14; an 
informal talk was given on instruments and forecasts. 

Classes from schools have visited the office as follows: 

October 19, Wailer High School; October 20, Chicago Nor- 
mal School; October 21, West Division High School; Decem- 
ber 4, Oxford Preparatory School for Boys; December 8, Chi- 
‘ago Normal School. 

Professor Cox reports, under date of January 30, that on 
January 26 he lectured at Michigan Military Academy, Orch- 
ard Lake, Mich., to an audience composed of faculty, students, 
and a few invited guests. 





Mr. W. H. Fallon, Observer, Grand Haven, Mich., states 
that the class in physics of the local high school visited the 
oftice in sections on the 11th and 18th of December; the stu- 
dents were given instruction relative to the theory and use of 
the various meteorological instruments, the construction of 
weather maps, and other Weather Bureau work. 
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Mr. D. S. Landis, Assistant Observer, Fort Worth, Tex., 
under date of February 21, reports that on January 10 the 
class in physical geography from the Fort Worth High School, 
accompanied by the science teacher, visited the office, and 
was shown how the recording instruments work and how 
maps are made; also by a series of maps the development and 
progress of cyclones and anticyclones was followed. On Jan- 
uary 23 Mr. Landis gave an illustrated talk on the weather, 
lasting half an hqur, to the senior class of the Cleberne, Tex., 
High School. 


Mr. G. A. Loveland, Section Director, Lincoln, Nebr., re- 
ports that on January 20 he delivered an address before the 
meeting of the Nebraska Association of Mutual Insurance 
Companies on “ Electricity in the atmosphere.” 

Mr. H. W. Richardson, Local Forecaster, Duluth, Minn., 
reports under date of January 11 that about 25 members of 
the senior class of the State Normal School, Superior, Wis., 
visited the office, and were addressed on the subject of 
weather forecasting and the value of the Weather Bureau. 


Mr. W. J. A. Schoppe, Assistant Observer, Iola, Kans., under 
date of January 29, reports that on the 17th and 18th the 
class in physical geography, and on the 22d the physics class 
of the Iola High School visited the Weather Bureau office, 
where the instruments, the weather map, and the general work 
of the Bureau were explained to them. 


Mr. J. P. Slaughter, Section Director, Oklahoma, Okla., 
under date of January 7 reports that after moving into new 
quarters he will confer with the president of Oklahoma Uni- 
versity in regard to the advisability of a course of instruction 


in meteorology. 





Mr. J. Warren Smith, Section Director, Columbus, Ohio, 
under date of February 9, 1906, reports the following educa- 
tional work done at that station during the month of Janu- 
ary, 1906: January 4, regular lectures were begun at the Ohio 
State University at 4 p. m.; they are to be continued on Tues- 
days and Thursdays at the same hour during the winter term 
of thirteen weeks. January 12, an illustrated lecture was 
delivered before the Boys’ Club of the South Congregational 
Church at 7:30 p. m. January 25, his Ohio State University 
class of 40 men visited the Weather Bureau office and were 
given a lecture upon the instruments and general work. On 
January 26, 30, and 31 classes in physical geography of about 
30 members each, from different city high schools, visited the 
office and were given a lecture on the instruments and general 
work of the Bureau. 


Mr. P. H. Smyth, Local Forecaster, Cairo, Lll., reports that 
the class in physical geography of the Cairo High School 
visited the local office on January 10, 1906, and were given 
instruction in the use of instruments, preparation of maps, 
and methods of forecasting. 


Mr. James H. Spencer, Observer, Dubuque, Iowa, under 
date of January 30, reports that on January 23 he gave an 
illustrated address on the weather map before the Fellowship 
Club of St. John’s Episcopal Church of that city. 

Mr. Chas. Stewart, Observer, Spokane, Wash., reports that 
on December 23, 1905, 20 pupils from Holmes Grammar 
School, accompanied by their teacher, visited the Weather 
Bureau office and had the meteorological instruments exhibited 
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and explained to them. Similar visits were made on January 
8 and 17, 1906, by parties from the class in physical geography 
of the Spokane High School. 


Mr. W. P. Stewart, Assistant Observer, in charge of the office 
at Escanaba, Mich., under date of January 21, reports that on 
the 19th he delivered a lecture on the work of the Weather 
Bureau before the English Club of that city. 

Mr. A. H. Thiessen, Section Director, Raleigh N. C., under 
date of January 29, reports that on January 25 the class in 
physics of the Baptist University at Raleigh visited the Weather 
Bureau office; that he gave them an informal lecture on in- 
struments and the method of forecasting the weather; particu- 
lar attention was given to the barometer. 


Mr. J. R. Weeks, Observer, Binghamton, N. Y., under date 
of January 27, 1906, reports the delivery of the following 
lectures: November 16, 1905, at Public Library Lecture Hall, 
on “The weather in general;’’ November 17, 1905, at Western 
Presbyterian Church, to the Men’s Club on “The weather;” 
November 23, 1905, at the Public Library, on “Special types 
of storms;” December 7, 1905, at the Public Library, on 
“Climate; January 8 and 10, 1906, an informal talk to the 
physiography class of Binghamton High School, in two divi- 
sions, on “Instruments and work of the Bureau;” January 11, 
1906, at First Presbyterian Church, to the Men’s Club, on 
“Storms and weather forecasting.” The formal lectures were 
all illustrated with stereopticon views. 

Mr. Edward L. Wells, Observer, Boise, Idaho, reports that 
on January 1, the commercial geography class from the 
City High School, accompanied by their instructor, visited 
the Weather Bureau office, and that he gave them an informal 
talk upon the instruments, observations, and the principles 
underlying forecasting. 





Mr. R. F. Young, Section Director, Helena, Mont., reports 
that he has begun a series of lessons to the physical geog- 
raphy class in the Helena High School. The course of in- 
struction has been planned with special reference to the con- 
struction of the weather map and its use in forecasting 
weather and temperature. 


TORNADOES—HAILSTONES—THUNDERCLOUDS. 


Under date of June 12, 1905, Dr. J. P. Gibson, of Salisbury, 
Wake County, N. C., writes as follows: 


‘ TORNADO WINDS. 

On April 5 last I had occasion to observe a severe tornado that struck 
this place about 4 p. m. on that day. It came from the southwest and 
lasted about seven or eight minutes, and the path of destruction was 
between 200 yards and three-fourths of a mile wide and about six miles 
in length. On the same evening there was a similar one about 25 miles 
west, at Mooresville, Iredell County, N. C., at about the same hour. A 
great many houses were partially and several totally demolished. 

What I wish to call your attention to is as follows: There were two 
auditoriums—one 40 by 200 feet, the other 30 by 80 feet—and a church, 
40 by 75 feet, in its path. The larger auditorium collapsed and lay flat 
on the ground; the end of the building facing the direction from which 
the storm came was in greater part blown inward and the other walls 
thrown outward. The large roof was lying flat between the walls on the 
seats and the ground; the building had no floor but the ground. The 
smaller auditorium had its roof entirely blown away toward the porth- 
west, the end that fronted the south was blown in, and the other walls 
bulged outward, but did not fall to the ground. The third building or 
church utterly collapsed, the greater portion of the roof being blown 
over a house 35 feet high, across the street, fronted by trees 45 feet 
high. The tops of the latter were grazed and some of the highest 
branches torn away. Débris of the roof began to reach the ground 
about 50 yards away, and shingles were found 600 yards distant. The 
wall fronting the storm was blown inward and the other walls fell out- 
ward; the floor was moved 6 or 8 feet off its supports, which were brick 
pillars 6 feet in height. 
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The roof of the large auditorium was nearly intact, but near its south- 
east end a great hole was torn in it, say twenty feet square, and the 
piece, which was intact, seemed to have been blown upward, twisted 
almost completely around, and then dropped back into nearly its original 
position. 

Now in each of these buildings there was a large amount of air 
inclosed, with no dividing partitions. According to my view the tor- 
nado simply took the air pressure off their sides and tops, and in conse- 
quence the inclosed air expanded from within and did the greater portion 
of the damage. It was not the force of the wind outside, but mainly the 
expansion of the confined air, that wrecked the buildings. Suppose that 
such public buildings should be so made that a space of, say, ten feet, all 
around just beneath the roof, could yield to a moderate pressure from 
within, would not the roof remain intact and the walls remain vertical? 


HAILSTONES. 


A few days ago I examined some hailstones under a small-power mi- 
eroscope. It has been said that hailstones all have a snowball for a 
nucleus. I think that this is a mistake. The white central sphere of 
the hailstone, inclosed in its rim of crystal, glassy ice, is simply normal 
ice. Put some water in a drachm vial and freeze it in a tumblerful of 
freezing mixture, consisting of two parts by weight of ice to one of salt, 
hold it up to the light, and you will find a central core of white amor- 
phous ice, with crystalline ice enveloping it on all sides. There is no 
snowball to start with in this instance; the freezing always begins on 
the top, bottom, and sides, and the liquid center freezes last. I fully 
believe the hailstone is first a spherical drop of water; then its outer- 
most rim reaches 32° F. in the surrounding cold, congeals, ahd the con- 
gelation gradually extends inward till the last of the liquid content 
becomes solid. Water can not be frozen in a tube or in any sort of way 
so that it will not be white in the center if the cold strikes it on all 
sides. Boil water, pour castor oil on it before it has a chance to reab- 
sorb the three per cent of air that naturally belongs to it, freeze it, and 
you get amorphous ice (never crystalline), looking like paraffine. The 
central core is larger in the hailstone, in proportion, than it would be 
in a piece of ice of the same diameter frozen naturally in a tube or other 
vessel. This is because hail forms four to eight miles above the ground 
and there is less air in the water at that height than at the ground, 
where the pressure is 30 inches. 

I think that large hailstones are simply aggregations and clusters of 
hail. Melt the top of a block of ice so that it is covered with moisture, 
cover it with another block of ice, and the two will unite solidly, even 
when the temperature outside is above 32° and the outsides of both 
blocks are in a melting state. 
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THUNDERCLOUDS. 


A thundercloud is composed of fog particles, these particles being 
much smaller, according to the laws of gravity, at the top than at the 
broad black base. It seems to me that meteorologists generally teach 
that it is the condensation and coalescence of these particles that form 
raindrops, and that this coalescence takes place by the action of cold, 
and that it begins when the dew-point is reached. This is true in regard 
to fog particles only, and fog particles have still further to be condensed 
before they lose their spherical shape, and this requires a much greater 
degree of cold than any one seems to have thought necessary so far as I 
ean learn. Mists above rivers or fogs on the coast are seen when the 
temperature is far below freezing. In other words, fog particles will 
not coalesce at temperatures below freezing. 

We will suppose the peak of a thundercloud to reach eight and one- 
half miles. That height on a summer day has a temperature of at least 
—50° F., and yet you see before you a mass of vapor, boiling and seeth- 
ing, just as steam from an engine does on a cold morning. Heat from 
below is continually being supplied, and however cold the interior of the 
cloud may be, it is evidently not sufficiently so to consolidate the vapor. 
The very moment, however, that the vapor reaches the top edge of the 
cloud and encounters —50° F. of cold, each spherical fog or cloud particle 
is so constricted upon its inclosed, now much rarefied, air particle that 
the latter forces its way out just like the bursting of a soap bubble, and 
now instead of a film of water surrounding a globule of air you will have 
left a tiny mass of genuine, unadulterated water. This has appreciable 
weight, falls downward, rupturing by contact in its descent countless 
ascending fog particles, coalescing with them, and by the time the base 
of the cloud is reached a large drop of rain has been formed. Thus rain 
begins at the very top layer of the mass of fog particles and nowhere 
else. The higher the cloud, and the greater the number of fog particles 
encountered in the descent, the harder the rain. Every thundercloud 
shows the rain streak directly below the peak. A flash of lightning or 
peel of thunder is never noticed till those rain streaks appear below. 


We print the above as coming from a close observer and 
logical reasoner, but doubtless others will differ from him as 
to facts and theories. The formation of hail and rain is not 
yet well understood. We hope that others will contribute to 
this subject; observations, theories, and experiments by care- 
ful physicists are much to be desired.—Eprror. 


FOREOASTS AND WARNINGS. 


By Prof. E. B. Garriott, in charge of Forecast Division. 


North Atlantic weather was not notably severe. Baromet- 
ric pressure continued low over the British coasts. After the 
4th high barometric pressure and settled weather prevailed 
over the Azores. 

Ten areas of low barometer moved eastward over or near 
the Canadian Maritime Provinces, one of which advanced from 
the Gulf of Mexico, one from the subtropical region north of 
Cuba, and one from the north Pacific coast of the United 
States; the remaining low areas first appeared over the in- 
terior of the North American Continent. 

Over the greater portion of the United States the month was 
exceptionally mild, and in parts of the Missouri and Red River 
of the North valleys the mean temperature for the month was 
10° to 12° above the normal. Precipitation was irregularly 
distributed, and there was a general deficiency in snowfall. 

In the Atlantic coast States the barometric depressions were 
of moderate intensity. Several energetic storms crossed the 
Great Lakes, those of the 3d-4th, 5—-6th, and 14-15th being 
the most severe. The principal storms of the Pacific States 
occurred during the second decade of the month. 

Attending low area I heavy snow fell in New Mexico on the 
Ist, and heavy rain in the lower Mississippi Valley on the 2d. 
On the 3d the barometer fell to 28.68 inches at Madison, Wis., 
at 8 p. m., snow fellin Iowa, Minnesota, Wisconsin, and Upper 
Michigan, heavy rain generally east of the Mississippi, and a 
strong gale prevailed over the upper Lakes. A tornado is 
reported as having visited Albany, Ga., at 2:30 p.m. Snow 
continued in the Lake region during the 4th. In connection 
with low area II high winds prevailed from the Great Lakes 
over the middle Atlantic and New England coasts. During 


the passage of low area III snow fell in the Ohio Valley and 
the Atlantic States to and including North Carolina on the 8th. 

From the 12th to 14th low area 1V moved northeastward off 
the Atlantic coast with gales that attained a reported maxi- 
mum velocity of 67 miles an hour from the northeast at Nan- 
tucket, Mass., on the 14th. From the 11th to 13th low area 
VI caused heavy rain and high winds, on the Pacific coast. 
During the 15th and 16th low area VII passed northeastward 
over the Lake region, with rain from the lower Mississippi 
Valley over the Ohio Valley and Great Lakes. From the 16th 
to 18th low area VIII crossed the continent from the north 
Pacific coast to the Canadian Maritime Provinces. On the 22d 
heavy rain fell in the lower Mississippi Valley, and rain, sleet, 
and snow in the middle and upper Mississippi valleys, and on 
the 22d heavy rain was general from the Ohio Valley over the 
middle and east Gulf States, and snow fell over the upper Lakes. 
On the 26th heavy precipitation attended the passage of low 
area XI northeastward off the Atlantic coast, and snow was 
reported in the interior of South Carolina and Georgia. 

The first and most important cold wave of January advanced 
over the interior and eastern parts of the country from the 
19th to 24th, breaking a period of exceptionally high tempera- 
ture that had continued generally east of the Rocky Mountains 
from the beginning of the month. During the 30th and 31st 
a moderate cold wave advanced frori Manitoba over the Red 
River of the North and the upper Mississippi valleys. 

Heavy frost occurred on the middle coast of the Gulf of 
Mexico on the Ist, 9th, 14th, 23d, and 24th, and on the Texas 
coast on the 24th and 25th. Freezing temperatures were re- 
ported at New Orleans, Mobile, and Pensacola on the 9th, 23d, 














32 MONTHLY WEATHER REVIEW. 


and 24th, and at Corpus Christi on the 23d and 24th. From the 
1st to 5th heavy frost was reported daily in southern California. 
BOSTON FORECAST DISTRICT. 

The mean temperatures of the month were decidedly above 
normal in all sections, and the maximum readings that occurred 
from the 21st to the 24th were among the highest recorded in 
the January official observations. The warm weather during the 
period mentioned caused buds to start on some trees and leaves 
to appear on shrubs in sheltered places in central and southern 
sections. Ice disappeared from many streams and ponds. 
There was an absence of severe storms, with the exception of 
the storm of the 14-15th, when wind velocities of from 40 to 
67 miles an hour occurred at coast stations. So far as known 
at this office no damage resulted from the gales. The pre- 
cipitation of the month was generally much below the 
monthly average, and the greater portion of it occurred as 
rain. The light snowfall was unfavorable to the lumbering 
interests, and, owing to the prevalence of mild weather, there 
has been little ice harvested. There were no storms during 
the month with high winds for which warnings were not 
ordered.—J. W. Smith, District Forecaster. 

NEW ORLEANS FORECAST DISTRICT. 

High winds prevailed along the west Gulf coast on the 9th 
and 22d, for which timely warnings were issued. No high 
winds occurred without warnings. Two general cold waves 
passed over the district during the month, one on the 8th and 
%th and another on the 21st and 22d. Frost or freezing tem- 
perature warnings were issued for the sugar and trucking 
regions of Texas and Louisiana for every injurious condition 
that occurred during the month.—/. MW. Cline, District Forecaster. 

CHICAGO FORECAST DISTRICT. 

Advices of impending storms were sent to open ports on 
Lake Michigan during the month. A _ well-marked storm 
developed in the southwest early in the month and reached 
the middle Mississippi Valley on the morning of the 3d, at 
which time messages advising the various interests that severe 
and dangerous gales would occur were issued. The storm 
continued to develop great energy and moved directly across 
the Lake region, accompanied by general gales for 24 hours. 
Advices were sent out on the 4th that the storm would gradu- 
ally lose force. There was no other severe storm until the 
15-16th. Advisory messages were issued in advance of this 
storm. The storm which appeared in the Pacific coast region 
on the 17th moved very slowly southeastward and thence 
northeastward over the Lake region, reaching the Lakes by 
the morning of the 22d and causing high winds until the 
morning of the 23d. Advices were sent out 24 hours in ad- 
vance of its occurrence. 

There was no general cold wave during the month, although 
the temperatures were very low in the northwest from the 21st 
to the 23d. Cold-wave warnings were issued on the 19th, 
20th, 21st, and 22d, resulting finally in adisplay at all stations. 
The warnings were verified at the majority of the stations, and 
a remarkable fall in temperature occurred at practically all 
points, although limiting temperatures were not reached in 
some cases. No other general cold-wave warnings were issued. 
The chief value of the warnings lay in the fact that abnormally 
high temperatures for the season had previously prevailed. 
This storm was accompanied by rain, changing to sleet and 
snow, which caused great damage to telephone and telegraph 
lines. The temperatures were, as a rule, far above the normal 
over the greater portion of the district, and it was the warmest 
January since 1880.—H. J. Cox, Professor and District Forecaster. 

LOUISVILLE FORECAST DISTRICT. 

The month was unusually mild and fair, there being only 
two periods, 8—9th and 23d to 26th, when the temperature was 
below normal. On the 20th and 21st the temperature was 70° 
to 80° over the greater portion of Kentucky and Tennessee, the 
highest generally for January since the establishment of the 
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National Weather Bureau Service. Thunderstorms were quite 
general on the 15th. Three general storms passed across or 
near the district during the month, giving rain and high winds; 
these occurred 2—3d, 14—15th, and 20th-22d. The month was 
remarkably free from snow, there being only one snowstorm, 
on the 8th, over any great portion of the district. On the 26th 
snow fell quite heavily in the mountain portions of Kentucky 
and Tennessee, but none elsewhere in either State. Cold-wave 
warnings were issued the night of the 7th and morning of the 
8th, and again on the 20th and 21st. These warnings were 
fully justitied.—F. J. Walz, District Forecaster. 
DENVER FORECAST DISTRICT. 

In western Montana and in the mountain districts of the 
western slope the month was cold, with here and there an ex- 
cess of precipitation, while mild and dty weather was almost 
continuous in the plains region of the eastern slope. In south- 
western Colorado the stormy period of the 18th, 19th, and 
20th, which was forecast, was followed by the most destrue- 
tive snow slides in the history of San Juan district. Five lives 
were lost from this cause, and the Denver and Rio Grande 
Railroad was blocked for thirteen days in Animas Canyon. 
The greatest depth noted in connection with these slides was 
63 feet. The most important cold wave of the winter followed 
the low pressure area that overlay the middle Rocky Mountain 
region on the morning of the 20th. Timely warnings were 
given full distribution in southern Wyoming, northern Arizona, 
southwestern and eastern Colorado, and northern and eastern 
New Mexico, which was the area covered by the cold wave.— 
F. H. Brandenburg, District Forecaster. 

SAN FRANCISCO FORECAST DISTRICT. 

The month, as a whole, was pleasant, the condition during 
the early portion being favorable for heavy frost generally in 
the interior of California. Ample warning was given to fruit 
growers, and losses due to frost were therefore small. On the 
morning of the 11th a general warning of rain and southerly 
winds was issued, and the storm that followed broke a pro- 
longed dry period that was beginning to seriously interfere 
with farming operations. Ample warning was also given to 
river interests concerning the probable effect of the heavy 
rains upon river heights. The third decade, like the first, was 
dry.—A. G. MeAdie, Professor and District Forecaster. 

PORTLAND FORECAST DISTRICT. 

The stormy period of the month was between the 11th and 
the 25th, during which time four noteworthy disturbances 
passed across the district. The third one evidently resulted 
from the coalescence of two minor disturbances, which were 
first noted over Nevada and western British Columbia, respec- 
tively. It moved east across the southern portion of the 
district. The last one made its appearance off Cape Flattery 
on the evening of the 21st, and moved slowly northeastward. 
The steamer /alencia was wrecked on Vancouver Island during 
the passage of the last storm and 117 lives were lost. From 
the 25th to the end of the month, the weather was controlled 
by a stagnant high pressure area which settled over southern 
Idaho, and but little precipitation occurred thereafter. Timely 
warnings were issued for all gales. No cold waves occurred 
and no cold-wave warnings were issued.—F. A. Beals, District 
Forecaster. 


RIVERS AND FLOODS. 


Owing to the continued absence of normal winter condi- 
tions, river stages were generally higher than is usual during 
the month of January. Temperatures were high and rainfall 
abundant, and, as a consequence, the great rivers were well 
supplied with water, while moderate floods occurred in many 
of the smaller rivers. Danger-line stages were exceeded in a 
number of these floods with the usual accompaniment of 
flooded lowlands. Along the headwaters of the Tennessee 
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River, and in the mountain districts of the Virginias, a great 
amount of damage was done to railroads and bridges. 

The Grand River of Michigan was in flood during the last 
decade of the month, the first January flood for a great many 
years. At Grand Rapids, Mich., the maximum stage of the 
water was 11.5 feet, 0.5 foot above the danger line, and some of 
the lower factory basements along the river front were flooded. 

The heavy rains in California from the 17th to the 19th, 
inclusive, caused a flood in the Sacramento River, and some 
unusually high stages were reported. At Red Bluff, Cal., the 
maximum stage was 25.3 feet, 2.3 feet above the danger line, 
while at Marysville, Cal., the crest stage was 21.6 feet, 1.6 feet 
above the previous high-water mark of February 25 and March 
20, 1904. Some damage occurred from Colusa, Cal., north- 
ward, the most serious of which was the breaking of the 
Crocker levee in Colusa County. 

Warnings were issued in advance of all the floods, and re- 
ports received indicate that they were of great value to all 
interested. 

At the end of the month the Missouri River was frozen as 


MONTHLY WEATHER REVIEW. 33 


far south as the northern Nebraska line, and the ice had in- 
creased somewhat in thickness to the northward. The quan- 
tity, however, still continued to be less than that of the pre- 
vious winter. The Mississippi River was frozen as far south 
as Leclaire, lowa, whereas at the end of January, 1905, it was 
frozen as far as St. Louis where the ice was 11 inches in thick- 
ness. There wassome increase in the ice in the rivers of north- 
ern New England, but there were still from eight to twenty 
inches less than at the corresponding period of 1905. 

The rivers of the other districts were comparatively low, and 
nothing of more than ordinary interest was noted. 

The highest and lowest water, mean stage, and monthly 
range at 287 river stations are given in Table VI. Hydro- 
graphs for typical points on seven principal rivers are shown 
on Chart lL The stations selected for charting are Keokuk, 
St. Louis, Memphis, Vicksburg, and New Orleans, on the Mis- 
sissippi; Cincinnati and Cairo, on the Ohio; Nashville, on the 
Cumberland; Johnsonville, on the Tennessee; Kansas City, on 
the Missouri; Little Rock, on the Arkansas; and Shreveport, 
on the Red.—H. C. Frankenjfield, Professor of Meteorology. 


CLIMATOLOGICAL SUMMARY. 


By Mr. James Berry, Chief of the Climatological Division, 


The following summaries relating to the general weather 
and crop conditions during January are furnished by the 
directors of the respective sections of the Climatological 
Service of the Weather Bureau; they are based upon reports 
from cooperative observers and crop correspondents, of whom 
there are about 3300 and 14,000, respectively: 


Alabama.—The mild weather was favorable for winter grain, though 
frequent rains kept the ground too wet for work. It was unseasonably 
warm from the 15th to 22d, though light freezes occurred during the 
first decade and the latter part of the third decade. Rainfall was heavy 
to locally excessive on the 21st and 22d. Wheat and fall oats advanced 
well. Little progress was made in seeding spring oats. Fruit trees 
continued in good condition. Preparation for staple crops was begun in 
southern counties during the last week.—F. P. Chaffee. 

Arizona.— The month was unusually cold and cloudy from the Ist to 
the 25th, with a small amount of precipitation. Farm work was practi- 
cally suspended, and winter feed was searce in the northern counties, 
due to the accumulated depths of snow and the frozen condition of the 
soil. Wheat, oats, and barley grew slowly; in the southern counties 
these crops were still being sown. Almonds and strawberries were in 
bloom. The river beds were full of water. A large yield of citrus fruit 
continued. The ranges and cattle in the southern sections were in excel- 
lent condition._-L. N. Jesunofsky. 

Arkansas.—The mean temperature was slightly above normal, but 
very cold weather prevailed during the first and last decades. The pre- 
cipitation as a whole was slightly above normal, and excessive locally in 
the northwest. Snow occurred on several dates and was general on the 
22d, with monthly amounts ranging from trace to 11.5 inches. The 
weather was generally unfavorable for farm work. Wheat and oats 
were in fairly good condition. Fruit was generally uninjured. Cotton 
picking was finished. Stock was generally in good condition, except 
locally in the southwest.—H. F. Alciatore. 

California.— The dry northerly winds and low temperature early in the 
month were followed by warm weather and generous, well distributed 
rainfall, with heavy snowfall in the mountains. The rain and melting 
snow caused high water and overflow of rivers in the central and north- 
ern sections, resulting in considerable damage to grain fields. On the 
whole, the rain was exceedingly beneficial, and by the close of the month 
grain and grass were in good condition.— Alexander G. McAdie. 

Colorado.— Except for a brief period, the weather was mild and unusu- 
ally favorable to live stock on the eastern slope, but in parts of the west- 
ern slope and San Luis Park it was very cold. Range grass was covered 
with snow in some of the western and northwestern counties, but else- 
where grazing was not seriously interrupted. For the time of the year 
range cattle, horses, and sheep were generally in fine condition through- 
out the State.— Fred. H. Brandenburg. 

Florida.—The temperature averaged practically normal. There were 
much cloudiness and some heavy rains, the greatest amounts of rainfall 
occurring over western counties and the least over the southern district. 
A fair acreage was sown to oats and some land was prepared for corn. 
Farmers were mostly engaged during the latter half of the month clear- 
ing fields and burning trash. Vegetables were backward, owing to fre- 
quent rains, but citrus trees were well advanced, many showing bloom.— 
A. J. Mitchell. 

Georygia.— Land was damaged somewhat and farming operations were 
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retarded by excessive precipitation. Winter grains showed good stands, 
and satisfactory progress was made by these crops in most localities. 
Fruit suffered no injury, the trees being in excellent condition generally. 
Scarcity of labor was reported from some localities. Roads were bad 
and very little hauling was done.—dJ. B. Marbury. 


Hawaii.—Temperatures were generally above normal during the first 
half of the month, but were abnormally low during the latter half; the 
nights were very cold during the second and third decades. Although 
rather heavy showers occurred in portions of windward Hawaii, eastern 
Maui, and northern Kauai during the first few days, and heavy leeward 
rains were general during the latter part of the second decade, the month 
as a whole was dry for this season of the year. High winds occurred at 
intervals all the month, and exceptionally stormy weather prevailed dur- 
ing the second decade, causing considerable damage to young cane, plan- 
tation buildings and flumes, trees, and shrubs, especially in northern 
Hawaii and Maui. The growth of young cane was retarded by low tem- 
peratures, but conditions during the first and third decades were very 
favorable for ripening of 1906 cane and for harvesting, which proceeded 
rapidly in all sections. Ripening of winter pineapples was retarded 
during the first and third weeks by cloudy days and cold nights. Prepara- 
tion of rice lands was general throughout the month; by the close of the 
month the setting out of seedling plants had begun in all sections. Coffee 
picking was virtually finished during the month, the yield on the whole 
meeting the expectations of growers. Leeward pastures were dry dur- 
ing the early part of the month, but were greatly helped by the rains of 
the second decade. — Alex. McC. Ashley. 

Idaho.— Snow covered most of the winter range during the month, 
necessitating continued feeding of stock. In some localities feed became 
very scarce, but most stock came through the month in good condition. 
Winter grain was well protected by snow. Fruit trees and shrubs were 
reported as wintering well.—Hdward L. Wells. 

Ilinois.—The month was the mildest January sinee 1880. Precipita- 
tion was above normal, being heavy in parts of the southern district. 
Wheat maintained a good winter condition. The plant was exposed most 
of the season, but the weather had not been sufficiently rigorous to 
cause damage. Corn was keeping well; a considerable portion of the 
crop had been marketed. Meadows and pastures had wintered well. 
Apples and potatoes were not keeping well.— Wm. G. Burns. 

Indiana.—The prevailing warmth, with frequent, but generally light, 
rains from the 3d to 23d, inclusive, caused a rather rank growth of wheat, 
rye, and grasses. There was a slight improvement in the general con- 
dition of southern bottom lands, but in most cases the moisture con- 
tinued excessive. Early fruit buds formed prematurely and were in 
danger from later freezes. Some plowing for oats was done during the 
last two weeks.— W. T. Blythe. 

Towa.—The month was abnormally warm, with less than the usual 
amount of stormy weather. The average precipitation was slightly 
above normal and mainly inthe form of snow; the ground was generally 
well covered during the prevalence of lowest temperature, affording pro- 
tection to winter wheat and rye. Conditions were favorable for stock 
feeding and the usual winter work on farms.—John R. Sage. 

Kansas.—The past January was the warmest since 1886, except that 
of 1900, when the average temperature was the same. The precipita- 
tion was slightly below normal, but the ground remained moist. Wheat 
continued in good condition. Plowing for spring crops continued, and 
was nearly completed in Chautauqua County by the close of the month. 
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Fruit buds were notinjured. The weather was quite favorable to stock, 
which wintered well.—T. B. Jennings. 

Kentucky.—The weather wag unusually mild. There was no damaging 
cold, though there was slight damage from alternate freezing and thaw- 
ing. Practically no snow covered the ground. Wheat, rye, and grass 
were in fine condition. Fruit trees were uninjured, but warm weather 
caused buds to swell. Stock was in excellent condition and feed was 
plentiful. Farm work was well advanced and some plowing for hemp 
and corn was accomplished.—F. J. Walz. 

Louisiana,.— Rain and occasional low temperature interfered with out- 
door work and, except in scattered localities, very little progress was 
made in farming operations. Preparations for cotton and corn crops 
were very backward. Rye and oats were doing well. The remainder of 
the sugar crop was harvested during the month. Seed cane was in good 
condition. Fall plant cane was doing well. Truck gardens suffered 
from low temperatures.—I. M. Cline. 

Muryland and Delaware.—With but one exception January was the 
warmest winter month in the past fifteen years. Only one cold wave was 
experienced and that was not severe nor general. Precipitation was 
about normal and well timed. Rose bushes and other early plants burst 
into full leaf, and various shrubs.into bloom. Wheat, clovers, and grasses 
became green and made decided growth. Fruit buds swelled consider- 
ably, but were not considered sufficiently advanced to be in jeopardy. 
CO. F. von Herrmann. 

Michigan.—January was an unusually mild month. The precipitation 
was about normal, but there was considerably less snow than usually 
occurs, especially in the central and southern counties. The ground was 
without material snow protection in the principal agricultural counties 
the greater part of the month, but owing to the absence of any extremely 
cold weather winter wheat and rye did not suffer. Both cereals made 
fairly good winter growth and at the close of the month looked healthy 
and promising.—C. F. Schneider. 

Minneasota.— Mean temperatures were everywhere considerably above 
normal. The minimum temperatures, which were all below zero, 
occurred on the 8th and 22nd, and the maximum temperatures on the 
26th to 29th. Considerable snow covered the State all the month, the 
greatest depth being in eastern and northern portions. Ice was cut all 
the month, but the thickness was less than usual. No work in the soil 
was possible. Building operations of all kinds continued without inter- 
ruption.—T. S. Outram. 

Miasiasippi.— Cold waves overspread the State on the 9th and 23d, 
but the month as a whole was milder than usual, with unseasonably 
high temperature from the 15th to the 2ist, inclusive. Heavy rains 
occurred on the 2d. 3d, 21st and 22d, but no precipitation was recorded 
subsequent to the 23d. The soil was generally too wet for plowing until 
the last week, when conditions became favorable and farm work was 
quite generally commenced. Preparations for truck gardening were 
making splendid progress at the close of the month.— W. S. Belden. 

Missouri.—The weather of the month was pleasant and was of much 
the same general character as that which prevailed during December. 
There were very few stormy or disagreeable days, the greater part of 
the month being bright and sunny. Wheat was fairly well protected by 
snow covering and the crop was reported to be in good condition. Fruit 
buds were advanced and swollen, but remained uninjured at the close 
of the month. — George Reeder. 

Montana._-The month was unusually mild and free from severe storms. 
Ranges were open in the eastern portion, but mostly covered with snow 
in the western, where nearly all stock was fed. Cattle, sheep, and 
horses were generally in satisfactory condition. Wheat was well pro- 
tected by snow in the western counties, but fields were mostly bare in 
the eastern portion.—R. F. Young. 

Nebraska.—The warm, pleasant month was exceptionally favorable for 
stock and for all work in the open air. The ground was without snow 
covering practically the whole month. There was little wind and no 
severely cold weather to injure winter wheat, which continued in good 
condition.—G. A. Loveland. 

Nevada.—The mean temperature for the State was slightiy above nor- 
mal, and the average precipitation was 0.71 inch above normal. Remark- 
ably heavy storms occurred in the northern and western sections from 
the 11th to the 19th, but mild weather during the last decade melted the 
snow rapidly, and no great loss of stock resulted. In the southern sec- 
tion cattle and sheep were in fine condition and were wintering on the 
range.—-H. F. Alps. 

New England.—The weather of the month was unusually mild. The 
snowfall was moderate and there was an absence of severe storms and 
cold waves. The mean temperature for the month and the maximum 
temperatures from the 21st to 24th were among the highest recorded in 
any January. At the close of the month there was but little frost in the 
ground, and no snow on the ground except in the northern parts of the 
section. Stock continued to winter well, and the mild weather was 
favorable for outdoor work and wood cutting.—J. W. Smith. 

New Jersey.—The month was noted for its remarkably mild tempera- 
ture, there being only one cold period, from the 9th to the 11th, when 
the temperature fell to zero or below at some places in the northern 
section. The snowfall was abnormally light, and was insufficient to 
afford protection to the winter grain. Late sown wheat improved and 
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suffered no serious injury from the frequent freezing and thawing. 
Fruit buds were swelling at the close of the month.— Kiward W. McGann. 

New Mexico.—The precipitation of the month was light, but soil mois- 
ture was abundant, as most of the heavy snow of December was ab- 
sorbed. Temperature conditions were generally favorable and stock of 
all kinds was in good condition; losses were few and little feeding was re- 
quired. Considerable plowing was done during the month, and general 
preparation was made for early spring work in central and southern 
counties.— Charles E. Linney. 

New York.—The month was generally mild and pleasant. The tem- 
perature averaged considerably above normal and was very high on the 
2ist and 22d. While the precipitation was light, it was generally suffi- 
cient. Wheat and rye were fairly well protected by a covering of snow 
during the coldest part of the month. The warm weather of the 21st 
and 22d caused grasses and some fields of winter grain to take ona 
greenish tinge and sap started slightly in the trees.— W. C. Devereaux. 

North Carolina.—The temperature and rainfall for the month were 
above the normal. In general the weather was favorable for growing 
crops, but there were some complaints in the central counties of too 
much rain. Winter wheat, rye, and oats were reported in good condi- 
tion. Strawberries were doing well, and gardens exceptionally well. 
Considerable damage to fruit trees was sustained in the north-central 
counties, owing to a heavy sleet storm.—A. H. Thiessen. 

North Dakota.—The month was unusually mild, with an abundance of 
sunshine during the greater portion and an absence of severe storms. 
These conditions were unusually favorable for stock. In the western 
part of the State, where the snow was light, stock was able to feed on 
the ranges throughout the greater portion of the month, and very little 
feeding of hay was necessary.— B. H. Bronson. 

Ohio.—The weather during the month was very mild. The precipita- 
tion was mostly in the form of rain, but the ground was well protected 
by snow during the coldest period, especially in the south, where the 
lowest temperatures were recorded. Outdoor work progressed favor- 
ably. Wheat and rye were generally in good condition and made good 
growth. Fruit buds appeared safely dormant, notwithstanding the ab- 
normal temperature conditions. Tobacco was mostly stripped.—J. War- 
ren Smith. 

Oklahoma.—The temperature averaged above normal. The severe 
cold wave of the 22d and 23d caused no material injury to stock or fruit 
trees. The precipitation was generally deficient, but the soil continued 
in excellent condition for plowing, which progressed under generally 
favorable conditions. Wheat made a moderate growth, and showed a 
good, healthy stand, except in a few localities. Stock was healthy and 
wintering well.—J. P. Slaughter. 

Oregon.— In the high sections fall wheat was covered by snow, and in 
the low sections no severe cold spells occurred; therefore the wheat crop 
everywhere was in good condition at the close of the month. Neither 
grass nor grain made any growth of consequence and pasturage was 
unusually short, which necessitated the feeding of a large amount of 
hay to range and dairy stock. No plowing or seeding was done.— Edward 
A. Beals. 

Pennsylvania.—The past January was the warmest in eighteen years. 
The unusually mild weather was favorable for outdoor work. The pre- 
cipitation was unevenly distributed, but ample. Very little frost was in 
the ground, which was without snow protection. Winter grain was 
well set and thrifty, although there was some complaint from northern 
counties of alternate thawing and freezing. Stock and pastures were in 
excellent condition.—C. J. Doherty. 

Porto Rico.—The weather was generally very dry and favorable for the 
maturing of the cane crop, but somewhat detrimental to young canes, 
tobacco, and small crops. Most of the sugar mills were in operation by 
the close of the month. The yield of cane was generally good, but the 
grade of juice was somewhat below the normal for the season. October 
sown tobacco was harvested; the yield was reported good to excellent. 
Coffee trees were in excellent condition and full of buds.—E. C. Thompson. 

South Carolina.—The daily temperatures were generally favorabie for 
maintaining winter grain crops in good condition and for the growth of 
truck crops in the coast districts, where fruit trees began to bud and 
peach trees to bloom. Wheat and oats were not winter killed. The pre- 
cipitation was excessive and rendered the soil unfit for plowing, except 
on uplands in the eastern portions, where some plowing was done.—J. 
W. Bauer. 

South Dakota.—The month was warmer and more agreeable than usual, 
with rather less than the normal amount of precipitation. The weather 
was very favorable for stock, which was in very satisfactory condition. 
Range pasturage was good, and, except in some extreme northern 
counties, the snowfall was generally too light to prevent the steady graz- 
ingof stock on the ranges. Absence of continuous snow covering was con- 
sidered unfavorable to winter grains in some southern localities, but 
there was no special damage apparent.—S. W. Glenn. 

Tennessee.—The mild weather was favorable to the germination of late 
sown wheat, which generally showed good stands at the close of the 
month, but it was rather warm for a healthy growth of early wheat. 
There was but slight damage from freezing and thawing. Oats were in 
good condition and pastures were better than usual at this season. Pre- 
cipitation occurred frequently, but the monthly amounts averaged about 
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SUMMARY OF TEMPERATURE AND PRECIPITATION BY SECTIONS, JANUARY, 1906, 


In the following table are given, for the various sections of 
the Climatological Service of the Weather Bureau, the aver- 
age temperature and rainfall, the stations reporting the highest 
and lowest temperatures with dates of occurrence, the stations 
reporting greatest and least monthly precipitation, and other 
data, as indicated by the several headings. 

The mean temperatures for each section, the highest and 





lowest temperatures, the average précipitation, and the great- 
est and least monthly amounts are found by using all trust- 
worthy records available. 

The mean departures from normal temperature and precipi- 
tation are based only on records from stations that have ten 
or more years of observation. Of course the number of such 
records is smaller than the total number of stations. 





Temperature—in degrees Fahrenheit. Precipitation—in inches and hundredths, 
o g ry 3 
2 5.3 Monthly extremes. y S.: Greatest monthly. Least monthly. 
. ~ Es £ Sa ~ 
Section. > | Sa 2 on 
> | Se : 3 RE : 5 
sc — ° ss¢ ~~ — 
= Ee Fa Zz e re ~ 3 
= <2 Station. 7s 2 Station. M ¢ = 22 Station. : Station. = 
2+ | s g s -_S a E 
Z - = -- — _ Fz = < < 
Alabama ..............+- 47.2 2.8 3stations.......... 80 18,20) Valley Head... 15 9] 466 —0.32 Lucy .... 7.72 Daphne........ coooe| 266 
DORNER c ccc cvcccccsesed 42.9 1.1 ees M 27 Flagstaff (a).. 0 2 0.73 —0.48 Huachuca Res >se ervoir. 4.36 6Ssetations.......... 0. 00 
9 ‘ 
Arkansas ..........-.... 43.1 + 29 Momesbora = aannenas <i a Eureka Springs.....— 2 239 5.19 41.07 | Warren............. 9.60 White Cliffs ........ 1, 16 
CIBER. 00 cc cvccscneed 47.5 1.9 || Hanford .... .......| & 6 Bodie. ‘ —13 8] 7.86 +2.83 Helen Mine......... 38.75 4stations........... 0.00 
Colorado . - -.-| 26.4 34 Lamar. be 8 78 31 Gunnison . —45 22, 0.69 —0.08 Silverton ............ 3.00 | Las Animas..... ..., 0.00 
PROSIER 2.0. cnccccccccceds SAS 0.2 Orange c ity ceaneee 88 22 || Molino ........... 21 245 4.60 +1.56 | Bonifay ..........., 11.63 | Fort Myers.........; 202 
“4 4 
Georgia............ ...f 47.5 + 3.2 St. George..... sick 22 ae cimebane ie ~ 109 6.06 42.22 Bowersville ........ 11.14 Poulan ....... ...... 245 
Hawaii. eae 6 Cl ... Kihei, Maui . nail 87 7 Humuula, Hawaii... 29 31 4.80} ........ Nahiku, Maui...... 17.51 Kukaiau, Hawaii... 0.23 
PD n.ccevcccesesccusees 25. 4 Cid fT GE cescssicsese 55 18 Chesterfield.........—30 8] 2.71 +0.46 | Landore............ 6.51 Lewiston ........... 0.5 
(Mimois ..........c0c-c0 S27 65 || Equality........... 75 20. Lanark. - 6 9f 3.34) +1.11 || Equality ........... 7.60 | La Grange......... 1.61 
hy « conscueeescunndee 7.2  3stations....... 74 «620,21 «=Mauzy, Ric hmond .. —11 9 2309 —0.21 | Princeton...:.......| 7.10 | Franklin ...........) 1.85 
BOWE cocccceccececes coon 24.6 4.8 Keokuk ....... 69 20 Charles C Pe owns .—19 8 142 +0.57 | Ridgeway ......... se 0. 28 
Kansas .......... ooo 35.2 5.4 Englewood ....... 77 19 Columbus. 6 234 0.71 0.04 | Walnut.............| 288 || Hugoton..... ..... T 
» ” 
ODOT «  c0.ce ccnnccsod 39.7 + 5.5 — eee ae = 30 Farmers . 9 9] 3.48 —0.31 Mlandville........... 7.84 | Irvington.......... 1. 43 
eer 51.0 —O.8 Minden. .... 85 18,20 Robeline — 14 24] 3.30 —1.44 Clinton. ...-| 6.19 || Minden ... sacl) ae 
Maryland and Delaware.] 38. 8 7.4 Millsboro, Del es 76 23 Oakland, Md ....... 6 10, 2.88 —0.16 Me Donogh, Ma. ase 4.74 Porto Bello, Md. — 1, 08 
Michigan ...............[ 2.8 8.8 Coldwater .......... 70 21. Humboldt 21 247 2.82 +0.65 Old Mission ....... 6.32 Grape ..... scot Wee 
Minnesota ..............§ 17.0 7.0 || Mevaemd............, & 27. ~—- Detroit City ... —39 22,239 1.15 +0.44 | St. Charles......... 1.97 Angus ...... copesesecl SOF 
Mississippi ...... ......J 47.4 1.2 5stations...... ...- 80 18-20 Booneville......... 14 97 3.97 —1.15 | Magnolia.......... 7.30 || Pontotoc ...........; 226 
Missouri ......... 35. 6 5.4 4stations........ 76 20 3stations...... -—8 9,23§ 3.64 +1.31 | Pinehill ............ 7.88 Conception ........ 0. 60 
Montana................)247 + 5.2 Port teas wn sieonass*| | Sor] Grayling . ~33 21] 0.78 | —0.06 || Saltese.............. 5.46 | Chinook ........... 0.04 
Nebraska .......... .. | 30.0 6.7 3stations..... ; 68 3dates Lynch...... 24 8] 0.46 —0.02 Kennedy ........... 1,30 || Ewing ........s0.- 0. 00 
PT pcadéksdnanandedid 28.4 +0.7 Wabuska......... 66 18 Potts .. ee 15 2,8] 2.32 +0.71 Lewers a ..-- 14.33 MeAfees Ranch..... r. 
New England*..... . f 30.1 7.5 Torrington, Conn... 69 22 Van Buren n, ) “pppege 197 2.83 —0.91 Durham, N. H...... 6.50 Burlington, Vt ..... 1.00 
New Jersey ............. 36.5 6.5 3stations.......... 74 22 || Layton . ...........j— §& 97 2.85 —0.87 Fle mington.. -... 8.86 Cape May City...... 2. 08 
New Mexico ............ $4.2 — 0.4  Roswell............. 79 7 Tres Piedras. . .—19 227 0.42 —0.19 Chama .... 2.10 Palma.... sonst RE 
WUE cs0stcecnbsned 30.3 8.5 4stations.......... 72 «#21,22 North Lake ‘ 27 8] 1.86 —1.00 Cold Spring Harbor. 4.49 | Hemlock Lake....... 0.39 
North Carolina ..... ..§ 48.9 4.8 Tarboro ...... . 81 22. Buck Springs.... 3 10 5. 86 C.6 1) eee BR hed scccnsc) De OF WSc6s ct cace a 2.77 
North Dakota...........J 12.2 & 4 || Palermo ........... 60 31 Willow City .... . —38 225 G69 | +0.19 || Willow City ........| 1.60 || Flasher...... ...... 0. 09 
ee a 35. 7 7.7  Tronten. : sve] 21 || Pulse .... jaweds. aloe 9 1.98 -—0.74 Jacksonburg ....... 3.89 Bowling Green ..... 0.72 
Oklahoma and Indian | 40.5 3.6 Shawnee, Ind. T... 85 21 Okmulgee, Ind. T... —-15 239 1.28 0.05 Stilwell, Ind. T... . 3.45 Chattanooga, Okla.. 0.04 
Territories. 
GE a wctnecccsencsces 37.7 1.9 | Fairview ..... ae 74 30 || Riverside...........;— 8 17 5.15 —0.37  Glenora.............. 19.78 || Umatilla............| 0.60 
> 7 j ¢ 
Pennsylvania ...........§ 35.0 8.0 || Freeport............| 85 22 = cote ~ aaa ; 9 2. 53 0.74 Somerset............/ 5.28 | Lawrenceville ..... 0. 76 
’ *Wellsboro ...... --.—4 94 
PTO BORD oc cccccccccady Ce focccecs}] REMMERS cece ccccces] 4 Adjuntas ........... 46 1 ee ae eererrrerre 5.50 || Coloso ..............| 0.08 
South Carolina ..........§ 47.0 25 Walterboro ......... 838 20 »=Seivern.. 12 10 f 5, 85°+2.53 | Liberty ............. 11.69 || Be pnettsville ....... 8. 52 
South Dakota ........... 21.5 6.9 || Hermosa ..........., @ 28 Grand River School. —31 227 0.40 —0.08 Elk Point........... 1.35 White Horse. . ‘ ° 
Tennessee .............. 42.1 4.4 Sparta. donadae 77 22 || Jonesboro ..........| 2 9] 453 —0.01 Silver Lake......... 7.93 | Dover .............. 2.08 
WE éandew ree @6 || Tikd@em ........ . 89 20 + =Dalhart..... i 2 22 1.15 —1.13 Nacogdoches ...... 4.85 | 2stations........... 0.00 
SESS eater 25.3 — 1.1 Plateau, St. Ge orge | @ 270 - Strawberry Valley ‘vy.. —39 9 1.60 +0.28 | Meadowville......... 5.45 | Frisco.............. 0.10 
WL idncentencsnesen 40. 8 Be H CUE cacnns. cans 77 Se @ a ox cnneccatee 2 9,10] 3.73 +0.69 Burkes Garden .... 6.43 Shenandoah ........ 1. 72 
Washington ............} 35.2 3.3 | North Head ......... 65 Se FR avccecas .— 8 20 4.05 —0.56 Clearwater.... ..... 18.57  Kennewick......... 0.23 
West Virginia ......... 38.2 7.2 || Wheeling .......... 80 21. ~=Philippi ..... 5 10§ 3.79  +0.29 | Princeton...........| 870 || Wheeling........... 1. 36 
_ ss | ene 21.7 6.4 Stevens Point bwewes4 64 27» =Grantsburg, Osceola. —28 8i 2.47  +1.86 | Osceola............. 4.50 || Berlin ... ..........; 190 
°T < c 
WEEE. cvenscuscssved 21.6 a7 || Pine Bbe® ... 600... 68 26 Sie: | .¢phachde es (i -- et: 1.17 +0.24 Upper Geyser Basin, 4.88 | 4stations........... T. 
Pee eres ake reeny i = Y.N.P. 
* Maine, New Hampshire, Vermont, Massachusetts, Rhode Isiand, and Connecticut. ¢ 51 stations, with an average eievation of 752 feet. } 145 stations. 


the same asthe normal. Fruit buds became considerably swollen dur- 
ing the period of unusually high temperature from the 14th to 22d.—H. 
C. Bate. 

Texas.—Precipitation occurred mostly during the first few days of 
each decade and was decidedly deficient for the State. The mean tem- 
perature was about normal. Farming operations generally progressed 
nicely and small grain did well in most sections, but garden truck was 
much damaged by freezing temperatures. Some cotton remained un- 
picked and was probably a total loss. Range grass and stock suffered 
from want of water in western and northwestern counties, but there was 
comparatively little loss.—B. Bunnemeyer. 

Utah.—Settled weather prevailed, except during a short period at the 
middle of the month, when general storms gave considerable rain and 
snow over the State, thus securely protecting winter grain and produe- 
ing an improved outlook for spring growth. Winter fed stock was doing 
well, but animals on the range were beginning to suffer in localities, 
owing to the deep snow. Farm work was confined principally to team- 
ing, orchard work, and stock feeding.—R. J. Hyatt. 

Virginia.—The weather of the month was generally mild, and, on the 
whole, favorable for crop progress. All winter crops did well, especially 
wheat, oats, rye, barley, and grasses, while owing to the open weather 
considerable plowing was done. Seed beds for tobacco were prepared in 
some localities. Orchards received some damage, generally from ice 
eaused by freezing rains. No ice was harvested during the month.— 
Edward A. Evans. 


Washington.—The mild weather of the month was favorable for winter 
wheat, barley, and fruit trees, there having been no severe cold spells to 
cause injury. Wheat was somewhat backward, however, as regards 
growth, and stands were thin. It was generally in good condition, 
although a report from Klickitat County stated that fall-sown grain 
looked poor. There was no snow covering for the wheat at the end of 
the month.——-G@. N. Salisbury. 

West Virginia.—The exceptionally warm weather during the month 
was very favorable for farm work. Winter wheat and rye were doing 
well, although they suffered from lack of snow protection during the 
freezing intervals of the month. Stock was in good condition, and there 
was sufficient feed on hand. Plowing for spring planting had commenced 
in some sections.—H. C. Howe. 

Wisconsin.— The temperature averaged considerably above the normal; 
the excess was well distributed throughout the month, although un- 
seasonably high temperatures were recorded at a few stations during 
the last decade. The precipitation was above the normal and well dis- 
tributed. Winter crops were doing nicely and the snow covering was 
ample. Stock was in good condition.—dJ. W. Schaeffer. 

Wyoming.—Over the eastern half of the State, the month was unusually 
favorable for stock interests, the range having been free from snow for 
the greater part of the month. Over the western half, snowfalls were 
much heavier, covering much of the range and necessitating more feed- 
ing. At the close of the month stock was in good condition and losses 
had been small.— W. S. Palmer. 
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THE WEATHER OF THE MONTH. 


By Mr. Wa. B. Stockman, Chief of the Division of Meteorological Records. 


PRESSURE. 


The distribution of mean atmospheric pressure is graphically 
shown on Chart VI and the average values and departures 
from normal are shown in Tables I and V. 

The contours of the isobars of mean barometric pressure for 
the month over the Rocky Mountain and Pacific regions 
closely approached the normal, while over the southeastern 
portion of the country they differed considerably therefrom. 

Areas of high pressure overlay the middle and southern 
Plateau and slope districts and the region from Virginia and 
southern New Jersey southwestward to the central portion 
of the Texas coast. The crest of mean high barometer overlay 
the southern portion of Idaho, from which section average 
pressures of about 30.25 inches were reported. 

The mean barometer was lowest over the extreme north- 
western coast of Washington, where a minimum mean pres- 
sure of 29.95 inches occurred. 

The mean pressure was above the normal for the month in 
the Atlantic States as far south as central North Carolina, in 
the eastern portions of Tennessee and Kentucky, West Vir- 
ginia, southeastern Ohio, Louisiana, Texas, the middle and 
southern slope and Plateau regions, and California, except the 
extreme northwestern portion; elsewhere it was below the 
normal. ; 

The greatest positive departures ranged from +.05 to +.14 
inch, and occurred over New England, the western portions 
of the southern and middle slope regions, the middle and 
southern Plateau regions, and southeastern California; the 
maximum excess being reported from central and western 
New Mexico, extreme western Colorado, and southwestern 
Wyoming. 

The greatest negative departures ranged from —.05 to —.10 
inch, and occurred over the greater portions of the upper 
Lake region, upper Mississippi and Missouri valleys, and 
eastern and northern North Dakota, the maximum deficiency 
being reported from northwestern Iowa and extreme south- 
eastern South Dakota. 

The mean pressure for the month exceeded that of Decem- 
ber in the Atlantic districts, southern portion of the east Gulf 
and extreme southeastern portion of the west Gulf States, and 
northern North Dakota; and diminished from the preceding 
month in the remaining districts. The greatest increases 
were but +.05 to +.08 inch, and occurred over eastern and 
southern New England and southern Florida. The decreases 
were much more marked both in extent of territory covered 
and amount, ranging from —.05 to —.14 inch over the dis- 
trict from southern Lake Michigan, Lllinois, northwestern 
Arkansas, and north-central Texas, westward to the Pacific 
coast at about latitude 36° and to the northward thereof, and 
northwestward over north-central Montana. 


TEMPERATURE OF THE AIR. 


The mean temperature for the month was below the normal 
in southern and extreme western Florida, the Rio Grande 
Valley, the extreme western parts of New Mexico and Colo- 
rado, southwestern Wyoming, Utah, except the extreme north- 
western portion, eastern Nevada, and northern Arizona; in the 
remaining sections of the country the mean temperature was 
above the normal. 

The negative departures were small and in no case exceeded 
—2°, while the positive departures were very marked, exceed- 
ing 4+-4° over the greater portion of the area; +6°, or more, 
over the region north of a line drawn from southern New Jer- 
sey southwestward to east-central New Mexico and eastward 
of a line drawn from this point generally northwestward over 


eastern Washington; +8°, or more, northward of a line run 
from east-central New York to northeastern New Mexico and 
eastward of a line from that point trending generally north- 
westward over western Montana; +10°, or more, in east-cen- 
tral southern Michigan, western Minnesota, eastern North 
Dakota, western and southern Montana, South Dakota, except 
the central portion, Nebraska, and northern and western Kan- 
sas; and +12° to +14° in western Minnesota, northeastern 
South Dakota, and southeastern Montana. 

The mean temperature was above the normal in all geo- 
graphic districts. 

The isotherm of 60° of mean temperature crosses Florida 
about latitude 29°; 50° touches the coast of central North 
Carolina, then trends a little to the southwestward from the 
Atlantic coast, at about latitude 33°, to the Rio Grande Valley 
in latitude 30°, and northwestward from south-central Arizona 
to the Pacific coast about latitude 49°; 40° trends in a general 
southwestward direction from central Delaware to south-cen- 
tral New Mexico, thence northwestward to central California 
about latitude 42°, thence northward to the Canadian bound- 
ary; 30° from the northern boundary of Massachusetts west- 
ward over central Lower Michigan, thence southwestward to 
northwestern Missouri, thence somewhat to the north of west 
to meridian 105°, when it takes a sharp bend to the south- 
ward into central New Mexico, thence generally westward to 
central Arizona about latitude 35°, thence somewhat to the 
northeastward into southern Utah, thence westward into north- 
central California, northward to the western part of central 
Oregon, northeastward to west-central Idaho, recurving west- 
ward to east-central Washington, thence northward to the 
boundary at meridian 121°, also small portions of southwest- 
ern South Dakota and southwestern Idaho are within the iso- 
therm of 30°; 20° trends westward from the eastern boundary 
of Maine about latitude 46°, to the extreme western part of 
Lake Superior, thence southward to northeastern Iowa, west- 
ward to longitude 100° at the southern boundary of South 
Dakota, and thence northwestward to the boundary about lon- 
gitude 114°; portions of western Wyoming and northern Colo- 
rado and the northeastern portion of Utah and southeastern 
Idaho are inclosed by the isotherm of 20°. Portions of north- 
western Minnesota and northeastern North Dakota are within 
the area of 10°, or less, of mean temperature. 

Maximum temperatures of 80°, or higher, occurred in ex- 
treme southeastern Georgia, the Peninsula of Florida, the 
lower and central parts of the Rio Grande Valley and central 
Texas, and in portions of southwestern California; of 70° to 
80° in the region eastward of meridian 101° and southward of 
parallel 40°, except in the mountain regions of Georgia, east- 
ern Tennessee, western North Carolina, western Virginia, and 
western Maryland, also in western Pennsylvania, extreme 
western New York, Ohio, upper Rio Grande Valley, southeast- 
ern New Mexico, southern and western Arizona, and south- 
western and the interior of extreme northern California; of 
60° to 70° in the Alleghany regions from northwestern 
Georgia northeastward, in the interior of New Jersey, Con- 
necticut, Rhode Island, and Massachusetts, southwestern Maine, 
southern parts of New Hampshire and Vermont, northern por- 
tions of Indiana and Lllinois, extreme southeastern Wisconsin, 
southeastern Iowa, Nebraska, except the extreme northeastern 
portion, southwestern South Dakota, southeastern Wyoming, 
eastern Colorado, extreme northwestern Texas, eastern and 
southern New Mexico, southern and western Arizona, northern 
and eastern California, extreme western Oregon, and in por- 
tions of western Montana; 50° to 60° in central Lower Michi- 
gan, extreme southern Wisconsin, Iowa, except the extreme 
southeastern and north-central portions, South Dakota, except 
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the southwestern and northeastern portions, southwestern 
North Dakota, Montana, except the extreme northeastern and 
northwestern portions, central Idaho, western and southern 
Washington, northern and central Oregon, central Nevada, 
southern, central, and north-central Utah, northeastern Ari- 
zona, northwestern Mew Mexico, southwestern Colorado, and 
eastern Wyoming, except the extreme southeastern part; of 
40° to 50° from central Maine, northern Lower Michigan, 
Upper Michigan, Wisconsin, except the extreme southern part, 
Minnesota, except the extreme northwestern part, southeast- 
ern and northwestern North Dakota, extreme northeastern and 
northwestern Montana, northeastern Washington, northwest- 
ern Colorado, northern Utah, except the central portion, west- 
ern Wyoming, southern Idaho, southeastern Oregon, and north- 
ern Nevada; and of less than 40° from northwestern Minne- 
sota, and northeastern North Dakota. 

Minimum temperatures below the freezing point occurred 
everywhere, except over the greater portion of the Peninsula 
of Florida and portions of the central coast of Texas, and the 
southwestern and central coasts of California; of zero or lower 
in the northern portions of Maine, New Hampshire, and Ver- 
mont, western Massachusetts, interior New York, western Up- 
per Michigan, central and western Wisconsin, lowa, except 
the eastern part, northwestern Missouri, Nebraska, except the 
south-central part, Colorado, northwestern New Mexico, north- 
eastern Arizona, Nevada, extreme east-central California, south- 
eastern Oregon, northeastern Washington, Idaho, except the 
southwestern portion, Montana, the Dakotas, Minnesota, Wy- 
oming, and Utah, except the northwestern portion; 10° to 
—20° from the northern portions of Maine and Vermont, north- 
western Wisconsin, Minnesota, north-central and extreme 
northwestern Iowa, northern Nebraska, the Dakotas, Montana, 
central and eastern Idaho, Wyoming, except southeastern por- 
tion, western Colorado, and portions of southeastern Utah, west 
central New Mexico, central Arizona, and northeastern Nevada; 

20° to —30°, west-central Wisconsin, northern Minnesota, 
northeastern South Dakota, North Dakota, except south-central 
part, northeastern and north-central Montana, south-central 
Idaho, and central Arizona; and —30 from portions of north- 
western Minnesota, southeastern North Dakota, and north- 
eastern Montana. 

The average temperatures for the several geographic districts 
and the departures from the normal values are shown in the 
following table: 


Average temperatures and departures from normal. 








° Average 
- 2 compere Departures —- Average 
, 4 tures or the departures 
Districts. o 2 for the current ae oo 
“3 current | month, | bs . 1, | January 1, 
had = month. vey * 
° ° °o ° 
New England ................... 9 31.7 3 2 A Ser rere 
Middle Atlantic ................. 13 38.9 6.4 
South Atlantic .................. 10 48.8 2.8 |. 
Florida Peninsula*............. s 60. 6 0.8 . 
DT Lh6bnbbesb ess Gees asee-e Ss 49.2 + O<8. 
a tnt titi mane iciintiaee eee 7 49.5 + 2.9}. 
Ohio Valley and Tennessee 12 39.6 5.8 
Lower Lake s 34.0 8.7 |. 
SET BAND acocaccccccsecseseees 10 26.8 8.7 
North Dakota *.................. s 12.4 SS 4 eee 
Upper Mississippi Valley........ 13 27.8 + 7.6}. 
BOONES VONOF .....cc.csccccees 11 29.1 + 8.8 |. 
Northern Slope.................. 7 26.1 + OG Necssdevecns 
Middle Slope ......... veeaneen 6 36. 6 et ee ole Sears 
Southern Slope*................. 6 41.3 + 3.2 
Southern Plateau * .............. 13 39.0 + 1.5 
Middle Plateau * ............... 8 25.0 + 02). 
Northern Plateau*.......... —— 12 29.7 + 4.4 
SS ee 7 42.3 + 21 
Middle Pacific................... 5 49.8 4+ 27 
I ie 2506.00.60. cadens 4 53.1 + 2.6 


* Regular Weather Bureau and selected cooperative stations. 


In Canada.—Prof. R. F. Stupart says: 


Temperatures below the average were reported from Yukon Territory 
and the extreme northern districts of British Columbia, but in all other 
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portions of Canada the normal was exceeded, and in many localities to a 
very marked extent. In the Northwest Provinces the departure ranged 
from 4° to 12°, in Ontario from 7° to 10°, in Quebée from 7° to 9°, and in 
the Maritime Provinces from 3° to 9°. 


PRECIPITATION. 


The distribution of total monthly precipitation is shown on 
Chart IV. 

The precipitation for the month was above the normal in 
southwestern Virginia, western North Carolina, South Caro- 
lina, Georgia, except the extreme northwestern part, Florida, 
except the extreme southeastern and western portions, north- 
ern Arkansas, Missouri, Illinois generally, northern Lower 
Michigan, Upper Michigan, Wisconsin, eastern and central 
Iowa, Minnesota, North Dakota, west-central Wyoming, south- 
eastern Idaho, Nevada, California generally, and portions of 
northwestern Washington; elsewhere it was below normal. The 
greatest excesses ranged from + 2.3 to + 2.8 inches, and oc- 
curred in extreme western North Carolina, north-central Up- 
per Michigan, northwestern Arkansas, and the east-central 
part of northern California. The greatest deficiencies ranged 
from — 2.0 to — 3.0 inches and were reported from southeast- 
ern Tennessee, northeastern Alabama, southwestern Louisiana, 
southeastern Texas, extreme northwestern Pennsylvania, and 
extreme northwestern Washington. 

By geographic districts the precipitation for the month was 
normal in the South Atlantic States and middle Pacific region; 
above normal in the Florida Peninsula, upper Lake region, 
North Dakota, upper Mississippi and Missouri valleys, and the 
middle Plateau and south Pacific regions. 

The total depth and the southern limit of snowfall are 
depicted on Chart VII, and the depth of snow on ground at end 
of month on Chart VIII. 


Average precipitation and depurture from the normal. 





fia j 
° Average. Departure. 
a=] 
Districts. 2 £ Accumu 
2S | Current ——_ Current | laied 
4 - month. Bt | month. | since 
. Jan. 1, 
Inches. | Inches. | Inches. 
New England. ............00cc0+-cceesess 9 2. 89 74 SORE Boisd.oo.09 095 
EE PI i cacncntdeneydkeneseseus 13 2. 64 75 se dt 
I ED ain scaccssntnnediwneedeses 10 4.16 100 WP I odveitoue 
Florida Peninsula*® ..................... 8 4. 06 137 Le A ee oe 
EE ggakccsendesencnncnciene eaieeincs 8 4. 09 77 yD Sserecchons 
ARS Peer eee 7 2. 29 66 on ee 
Ohio Valley and Tennessee.............. 12 3. 02 | 72 ee ee 
GE MER cint0 beset esSsesicsebeeossens 8 1. 54 | 58 -—1.1 |. 
IE no nidtnnsineukcecacsoeepeksnes 10 2 76 | 124 +0. 7 |. 
North Dakota®...............cscscsssoes 8 0. 84 | 156 +0.3 |. 
Upper Mississippi Valley................ 13 2. 59 | 153 py Pee 
errr ree 11 1, 24 119 40.2 1........ 
Northern Slope. ............. SEER Os: 7 0. 36 55 a | PS 
ER oa nok ev cckadeuexs seeaed 6 0. 46 | 61 —0.3 
Southern Slope®...............cceeeseees 6 0. 55 65 —0.3 |. 
ee 13 0. 69 | 70 —0. 3 
IE acc ccecceskchonteecesssé 8 1. 70 170 +0. 7 
Ns. 5 anok.00 te amin 40 bee 12 1,75 90 OD ti siszecdis 
I iste ic satu ee abniiee pau 7 6. 31 s4 “OULU teaam ans an 
I cox aeenunes naucch esas cacen 5 5.41 100 1} Sea 
ids 56-06 dc ae-tace eect easenne a 


4. 31 122 UP Bandisi bbe tel 
*Regular Weather Bureau and selected cooperative stations. 


In Canada.—Professor Stupart says : 


Precipitation was deficient in most parts of Canada, except in northern, 
and locally in southern, parts of British Columbia, the eastern portion 
of Saskatchewan, in Manitoba, and in a few scattered localities in 
Ontario. 

The depth of snow on the ground at the end of the month varied very 
much with the distriet. In the Cariboo district of British Columbia 18 
inches were reported. In the Northwest Provinces the ground was prac- 
tically bare in southwest districts, while there was a covering of from 3 
to 9 inches elsewhere. In New Ontario the depth varied from 1 to 14 
inches, while over the remainder of the province there was practically 
no snow in evidence. A depth of from 13 to 21 inches existed in Quebec 
and about 12 inches in northern New Brunswick, and over the southern 
portion of New Brunswick, Nova Scotia, and Prince Edward Island there 
was ho show. 
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WIND. 


The maximum wind velocity at each Weather Bureau station 
for a period of five minutes is given in Table I, which also gives 
the altitude of Weather Bureau anemometers above ground. 

Following are the velocities of 50 miles and over per hour 
registered during the month: 


Maximum wind velocities. 
& | § 5 | § 
-— a -_- _ 
Stations. ‘ 3 3 Stations. § 3 3 
Cy | B 
&ieP,riséa 4é\°s 6 
Atlanta, Ga.............. 21 50 se, Mount Weather, Va..... 16 56 ohw 
Block Island, R.I........ 6 Slow. EE 17 60 nw. 
PP edess e600 ceccces 13 54 one, ie tip baconeedes ineus 23 56) nw. 
TP caedbnnce sence. oeee 14 ‘4 | one. Do. anéneed uw 58 ow, 
Buffalo, N. Y pe deeoe 4 Sw. Nantucke ot, "Mass. TAINS 13 58 sone. 
MBcccce coscccccooeges 15 “ sw. Do. sbésees 14 67 | ne. 
i chenceseaséeeesae’ 16 67 | sw. New York, N. i, JRE 6 61 | w. 
i Lee neees ceoupeet 23 57 | sw. North Head, w ash. sand 7 54 | ose, 
Che Ti wc cc ccctcscesess 3 52) sw. vasbhnes 12 His 
Cape Henry, Va.......... 9 50 | nw. Ds 680066 6adtene ceaue 16 60s 
Gece te eeee se seenes ce 12 52 | n. ae eessane 21 6 os. 
pe 13 Mon. RRR Se - 22 60 se, 
i snwbebuend 26 wD ne. Do. Sone as teek 23 72 \ s. 
Chicago, lil.. babboeseds 3 56 sw. Do.... sun o0 24 66 se, 
Cleve!) and, Ohio agtecnsad 6 MM osw. Oklahoma, Okla ‘ 21 58 on. 
Do. sabes ences 15 | sw. Do 22 60) nw. 
( ‘olumbus, ‘Ohio saad base 6 50 | sw, Peoria, tae 3 53 | s. 
| Sa ape stce 15 56 |) oaw. Pittsburg, Pa ie 6 51 ow. 
Pskeapasvee ¢envedees 16 52 | sw, eee 15 66 Ow. 
Detroit, Mich .......... 15 52 | sw, Do. 16 52) Ww 
Tiusdksceccocece cece 16 50 | sw. Point Reyes Light, Cal. 11 59 | os. 
Duluth, Minn ........... 5 50 | ow. Seach . 12 67 | sw. 
Ne hakeaneeed 30 i onw. Do. buetins ; 13 57 | sw. 
Eastport, Me. ppnedaseeed 4 52. ose. i tint Be ualed a - 15 53 | s. 
uD ereeresen 16 63 | se. Do. : 16 74 | s. 
Evansville, Ga tes 15 | as. Do. ppeada 17 51 | sw. 
Grand Haven, Mich ..... 4 51 | sw, ee ‘ 18 70 | 8. 
ensued dea eane 6 MW. Do viaducuaeea 19 61) nw. 
ila. aadeccsese nee 16 ww. Reno, Nev... aeenue 16 58 | sw. 
Keokuk, lowa........... 3 50 sw. Ric hmond, , 4 Sl os. 
Lexington, Ky......... 15 wD «8. St. Louis, te” ee 15 sw 
Little Rock, Ark....... 21 50 | nw. | Southeast F arallon, Cal. 11 Ms, 
Mount Tamalpais, Cal. 1; 50/ n. as dnétneuwks od 16 55 |g. 
iveeesecens eeees 12 61 sw. Do. deddended 18 Mos. 
Ms stun <otaseeseesdes 13 61 sw, Syracuse, N. Y. Saeebee 15 58 | s. 
ibe coseereceuscncecs 15 58 osw. Do.. : 16 57 | s. 
Wentens cabs esoutanel 16 60 | sw. Tatoosh Island, Wash... 4 54s, 
v.06 Gnce pesecesesnes 17 Ms. Do. 7 nO sw. 
eer sbadedes 18 62 nw. ERAT 3 , 10 64 oe, 
De. te 19 75 nw, Do i 11 8&5 oe, 
Mount Weather, , atee 6 65 nw, Do. —_ ' 23 54s, 
De sees 9 52. nw. Do. 31 oa 
HUMIDITY. 


The average relative humidity for the month was normal in 
New England and the upper Lake region; below normal in 
the Middle Atlantic and Gulf States, Ohio Valley and Tennes- 
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see, lower Lake region, and the middle and southern slope and 
middle and southern Pacific regions; elsewhere it was above 
the normal. 

The averages by districts appear in the following table: 


Average relative humidity and departures from the normal. 


. 18s £2. 
& | 3-3 & | see 
Districts, # |&eé Districts. ¢ te8& 
|} @ £6 3 2 Zes 
E | ges & | g=* 
b J * 
New England ................ | %6 0 Missouri bom he ecteweseese] OO +1 
Middle Atlantic .............. 74 — 2 Northern Slope. . Seer ae + 5 
South Atlantic ............... 79 | + 2)|| Middle Slope................ 66 1 
Florida Peninsula. .......... 84 + 3 Southern Slope.............. 64 —2 
CEE tbitntcecesnisseenes 75 —% Southern Plateau ........... 5A + 4 
West Gulf.. aa = —5 Middle Plateau. ............. 75 + 5 
Ohio Valley and Tennessee.... 73 —4 Northern Plateau ........... 84 +4 
Lower Lake..............-...- 77 4 || North Pacific ...............| 88 +3 
Upper Lake . coscccecce, = 0 Middle Pacific............... 76 —3 
North Dakota................ 81 + 1 || South Pacific................ 68 -4 
Upper Mississippi Valley..... 82 4 


CLEAR SEY AND CLOUDINESS. 


The cloudiness for the month was below average in the west 
Gulf States, lower Lake region, Missouri Valley, and south 
Pacific region; and above the average in all other districts, 
except North Dakota, where it was normal. 

The distribution of clear sky is graphically shown on Chart 
V, and the numerical values of average daylight cloudiness, 
both for individual stations and by geographic districts, appear 
in Table I. 

The averages for the various districts, with departures from 
the normal, are shown in the following table: 


Average cloudiness and departures from the normal. 


2 fo 
g fS3 & | 333 
Districts. i 5 £ = Districts. £ 38 E 
< ze - E | és 
New England ..............., 60 0.2 | Missouri Valley ............. 5.0 0.1 
Middle Atlantic.............. 6.2 0.6 Northern Slope.............. 5.2 0.1 
South Atlantic. jevecasan [aR 0.7 Middle Slope... ............. 4.2 0.4 
Florida Peninsula. . 6.2, + 14 Southern Slope.............. 42 + 0.4 
East Gulf . — 6.1 + 0.5 | Southern Plateau ........... 3.8 0.7 
West Gulf. . 4.6 —0.7 Middle Plateau ............. 5.5 1.4 
Ohio Valley and Tennessee... 6.5 + 0.1 Northern Plateau ........... 7.6 + 01 
ED bade ws d0deneness< 7.2 0.3 || North Pacific. ............... 8.5 1.0 
Upper Lake..................| 7.2) + 04 || Middle Pacific ..............| 5.8 + 0.7 
North Dakota ................ 4.7 0.0 || South Pacific................ 37 —0.4 
Upper Mississippi Valley..... 6.1) + 0.8 


DESORIPTION OF TABLES AND CHARTS. 


By Mr. Wm. B. Stockman, Chief of the Division of Meteorological Records. 


Table I gives the data ordinarily needed for climatological 
studies for about 145 Weather Bureau stations making simul- 
taneous observations at 8 a. m. and 8 p. m., seventy-fifth 
meridian time daily, and for about 42 others making only one 
observation. The altitudes of the instruments above ground 
are also given. 

Table II gives, for about 2800 stations occupied by coopera- 
tive observers, the absolute maximum and minimum tempera- 
tures of the month, the mean temperature deduced from the 
average of all the daily maxima and minima, or other readings, 
as indicated by the numeral following the name of the station, 
the total monthly precipitation, and the total depth in inches 
of any snow that may have fallen. When it is possible that 
there may have been snow of which no record has been made, 
that fact is indicated by leaders, thus (... .). 

Table III gives, for all stations that make observations at 
8 a.m. and 8 p. m., the four component directions and the 
direction resultants of the wind based on these two observa- 
tions only and without considering the velocity. The total 
movement for the whole month is given for each station in 
Table L 


Table IV gives a record of rains whose intensity at some 
period of the storm’s continuance equaled or exceeded the 


following rates: 


Duration, minutes.... 5 0 65 20 203 30 3 4 4 50 60 80 100 120 
Rates per hour (ine hes)... 3.00 1.80 1.40 1.20 1.08 1.00 0.94 0.90 0.86 0.84 0.75 0.60 0.54 0.50 


In cases where no storm of sufficient intensity to entitle it 
to a place in the full table has occurred, the greatest rainfall of 
any single storm has been given, also the greatest hourly fall 
during that storm. 

Table V gives, for about 30 stations of the Canadian Mete- 
orological Service, the means of pressure and temperature, 
total precipitation and depth of snowfall, and the respective 
departures from normal values, except in the case of snowfall. 

Table VI gives the heights of rivers referred to zeros of 
gages. 

Chart IL—Hydrographs for seven principal rivers of the 
United States. 

Chart LI, tracks of centers of high areas, and Chart ITI, tracks 
of centers of low areas. The roman numerals show number and 
chronological order of the centers. The figures within the 
circles show the days of the month; the letters a and p indi- 
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cate, respectively, the observations at 8 a. m. and 8 p. m., 
seventy-fifth meridian time. Within each circle is also given 
(Chart IT) the highest barometric reading and (Chart III) the 
lowest reading reported at or near the center at that time, 
and in both cases as reduced to sea level and standard gravity. 

Chart IV.—Total precipitation. The scale of shades showing 
the depth is given on the chart. Where the monthly amounts 
are too small to justify shading, and over sections of the country 
where the stations are too widely separated, or the topography 
is too diversified to warrant reasonable accuracy in shading, 
the actual depths are given for a limited number of representa- 
tive stations. Amounts less than 0.005 inch are indicated by 
the letter “T,” and no precipitation by 0. 

Chart V.—Percentage of clear sky. The average cloudi- 
ness at each Weather Bureau station is determined by numer- 
ous personal observations between sunrise and sunset. The 
difference between the observed cloudiness and 100 is assumed 
to represent the percentage of clear sky, and the values thus 
obtained are the basis of this chart, which does not relate to 
the nighttime. 

Chart VI.—Isobars and isotherms at sea level and surface 
wind resultants. The pressures have been reduced to sea level 
and standard gravity by the method described by Prof. Frank 
H. Bigelow on pages 13-16 of the Review for January, 1902. 
The pressures have also been reduced to the mean of the 
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twenty-four hours by the application of a suitable correction 
to the mean of the 8 a. m. and 8 p. m. readings, at stations 
taking two observations daily, and to the 8 a. m. or 8 p. m. 
observation, respectively, at stations taking but a single ob- 
servation. The diurnal corrections so applied will be found 
in Table 27, Volume IT, Annual Report of the Chief of Weather 
Bureau, 1900-1901, pp. 140-164. 

The isotherms on the sea-level plane have been constructed 
by means of the data summarized in chapter 8 of the Annual 
Report of the Chief of the Weather Bureau for 1900-1901, 
Volume IL The correction ¢, —¢, or temperature on the sea- 
level plane minus the station temperature, as given by Table 48 
of the above report, is added to the observed surface tempera- 
ture to obtain the adopted sea-level temperature. 

The wind direction resultants are computed from observa- 
tions at 8 a. m. and 8 p. m. daily. The duration resultants 
are shown by figures attached to the arrows. 

Chart VII.—Total snowfall. This is based on the reports 
from regular and cooperative observers, and shows the 
depth in inches and tenths of the snowfall during the month. 
In general, the depth is shown by lines inclosing areas of equal 
snowfall, but in special cases figures are also given. 

Chart VIII.—Depth of snow on ground at the end of month, 
expressed in inches and tenths. 
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Stations. 


New England. 


Eastport ...........- 


Portland, Me.. 


Concord..... ae 
Northfield, .......... 


Boston ...... 
Nantucket.. 
Block [sland 
Narragansett .. 
Providence ... 


Hartford........ uate 
New Haven........- 


Mid. Atlantic State 


Albany ....-...--- 


Binghamton ........ 
New York........... 
Harrisburg. ........- 
Philadelphia ........ 
Scranton .........++- 
Atlantic City........ 


Cape May 


Baltimore ..........- 


Washington .. 
Cape Henry. 


Lynchburg.........- 
Mount Weather ..... 
Norfolk .......---+++ 
Richmond........... 
Wytheville........-. 


S. Atlantic States. 


Asheville ........ 
Charlotte. 


Hatteras ...........- | 
MahGhD 2s cc cerccces 
Wilmington ...... ap 
Charleston .........- 


Columbia, 3. C. 
Augusta........ 


Savannah ........... 


Jacksonville .. 


Florida Peninsula, 
Jupiter..........6+. 
Key West..........- 


Sand Key. 


DAMS o« cccccccccess 
Bast Gulf States. 


Atianta..... 
Macon ........+- 
Thomasville ...... 


Pensacola ........... 


Anniston ...... 
Birmingham 
Mobile ........ 


Montgomery ........ 
Meridian. .......... 

Vicksburg. .......... 
New Orleans ........ 


West Gulf States. 


Shreveport...... 


Fort Smith.......... 
Little Rock ......... 
Corpus Christi ...... 
Fort Worth......... 
Galveston. .......... 
Palestine............| 
San Antonio........ 
DEG coco cscccecece 


Ohio Val. and Tenn. 


Chattanooga 


Knoxville........... 
Mempbis............ 
Nashville ........... 
Lexington .......... 
Louisville. .......... 
Evansville .......... 
Indianapolis ...... | 
Cincinnati.......... 
Columbus........... 
Pittsburg ........... 
Parkersburg ........ 


Slevation of 


instruments. 
2 sie, 
23 3323 
«” a c) 
ws a2 ae 
s > SMe 
ef eae 
Bg 3223 
aaa 
a & « 
76 69 85 
10% 81 #117 
238 70 «+79 
876 16 7 
125.115 188 
12 14 90 
2 11 46 
eee) @ eo 
160 57 67 
159 122 132 
106 116 155 
97/102 115 
875 79 | 90 
314 108 350 
374 94 104 
117 116 184 
805.111 119 
52,37 48 
17, 48 82 
123) 69 117 
112, 59 | 76 
18| 11 | 58 
681| 83 | 88 
1,725, 10 | 57 
91,102 (111 
144 145 158 
2,298 40 | 47 
2,255) 53 | 75 
773 68 + =76 
11, 12 47 
376 71 | 79 
78 81 91 
414 #2 
351) 41 | 57 
180 89 | 97 
65 81 89 
43101 |129 
23 10 | #8 
22 10) 3 
3 4 7 
35 79 96 
, 174/190 216 
370, 55 | 66 
273) 8 | &7 
56\ 79 | 96 
741, 8 | 58 
700/136 |144 
57, 98 | 96 
223/100 (112 
375 84 | 93 
247| 62 74 
51) 88 (121 
249 77 | 84 
457° 79 | 94 
357| 93 100 
20 48 | «53 
670 106 (114 
54/106 (112 | 
510| 73 | 79 
701| 80 | 91 | 
a te 
762 106 = 
1, 004) 35 | 88 
399 76 | 97 | 
546, 79 | 91 
989 75 102 
525,111 |132 
431; 72 82 
822 154 164 
628 152 160 
824173 190 
842/336 352 
638, 77 | 84 
_— 41 8D 
767/178 (206 
335 76 | 91 
523 81 102 
597, 97 «113 
713 92 102 
762 190 201 
629 62 70 
628 120 127 
730,153 193 
609| 13 | 92 | 
612 4 48) 
632 BM O92 


BE BEUBESEES BESEEBREEEEEE BEsEEEEES 
= +o. 


Pressure, in inches. 


£e ; 2 
He 
s= 3s pom 
rh 7 25 
3S Seis 
5 3 3 
3s o¢ Es 
et i self 
a= z= \& 


29.78 80.11 | + .06 
29.12 | 30.11 + .06 
29.97 | 90.12 + .07 
30.09 | 30.10 + .06 


30.02 30.15 + .04 
29.23 30.12 |+ .08 
30.08 30.14 + .03 
30.14 30.16 + .04 
30.00 30.14 + .@2 
30.01 | 30.138 00 
30.10 | 30.18 . 00 
29.38 30.14 |) + .01 
28.25 30.14 + .O1 
30.05 30.15 |+ .02 


30.00 | 30.16 + .08 
27.70 | 30.15 + .01 
27.73 | 30.16 01 
29.29 3.15 00 
30.12 30.18 ol 
29.73 30.15 02 
3.04 30.12 ed 
30.09 | 39.14 ol 
29.75 | 30.14 |— .01 
29.95 30.14 — .02 
30.07 | 30.14 — .01 
30.07 | 30.12 — .08 
30.06 | 30.09 Ol 
30.06 | 30.08 02 
30.04 30.07 02 
30.08 | 30.12 00 
28. 87 | 30.13 |— . 02 
29.74 | 30.15 |— .01 
29.85 | 30.15 — .01 
30.08 30.14 OO 
29.35 30.16 Oo 
29.35 | 30.14 |\— .02 
30.08 | 30.14 — .01 
29.90 30.16 00 
29.73 | 30.14 02 
29.85 30.14 — .O1 
3.0 | 30.14 01 


mean min, + 2. 
normal. 


Mean max. + 
Departure from 


NNMOrmauss 


MING es 


Seocoeo ouvnv« 


o 


Ce-we oococnwer ea wet 
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miles. 


Total movement, 


9, 932 


604 
168 
279 


995 


8, 
8, 
13, 
o, 


10, 724 
3, 943 
4, 366 
7,921 
5,300 
7,451 
4,734 
5, 661 
5, 312 
6, 261 
7,816 


5, 862 
7, 578 
6, 378 
6, 808 
8, 080 
8, 987 
7, 080 
5, 106 
6,772 


6, 315 
6, 508 
8, 034 
5, 8&8 
10, 101 
7, 796 


14, 553 
10, 440 
8, 265 
9, 660 


10, 895 | 


13, 652 
7,073 
9, 618 
10, 491 


9, 161 
6.147 
11,958 


TaBLE I.—Climatological data for U. S. Weather Bureau stations, January, 1906. 
Temperature of the air, in degrees ~ & & | Precipitation, in 
Fahrenheit. oi- <s inches. 
es 2 
= ] 
, im 18 als, 8 5 
| 8 | 8 /28ia¢e ° A 
= 5 fs ieRes =..5 
. = = |"¢' 3 Bela. = ry 
| * j = | = es es te 
s| |$/§ = i233 |gsig* fe ies 
F] 2 2 EB iet| B $s = ? = ° ss 
sisgisisz s ig sis is = a r 
sis'8/3 s2isis | ef 
Z2icgiala a | a2\4 |2 - & — 
) 2.89 — 1.0 
50 | 24 34 25 3.36 |— 0.6 | 10 
65 21 36 26 2.87 Os s 
64 23 37 — 1.73 1.6 7 
“6 2 RR 20 1.38 i— 3.4) 18 
68 23 43 31 2.9 —1.1 12 
| 23 42 34 4938 (+ 1.212 
56 6 22 42 a4 2.08 — 1.2) 12 
56 | 23) 42 bene 2 452 28 11 
64 23 42 30 2. 59 a 10 
60 23) 41 3 GP Ee cccc 13 
58 23 42 31 3.20 —1.1 16 
2.64 0. 
64 | 23) 39 | 28 0.97 |— 1.9 | 10 
70 | 21) 40 wer « 1,09 1.8 11 
63 | 23 43 34 2.98 — 1.1 13 
65 | 23) 43 | 32 1.76 |— 1.9 10 
71 | 23) 46 35 4.16 — 0.2) 15 
68 23 42 30 1. 37 sin 11 
5331, 44 35 2.48 — 1.3) 13 
58 44 36 2. 08 1.8! 13 
64 | 22) 47 35 3.22 | — 0.1 | 12 
71 | 23) 48 35 3.11 0.4 = «11 
76 | 23) 62 an 2. 03 2.2; 13 
71 | 22) 50 38 4. 08 0.1 | 12 
64 2 41 30 2.77 4 
75 | 23) 3B 42 2.57 |\— 1.3) 12 
75 | 22) 51 es« Sea Iocecasch GF 
66 20 46 33 4.79 + 1.8) 11 
4.16 0.0 
69 | 20 48 35 6.69 + 2.3 12 
72 | 21) 52 39 6.34 4+ 1.2) 15 
71 | 21) 57 46 4.29 — 1.6 Il 
74 | 22) 5A il 3. 67 0.1 9 
74 | 22) 58 tis 3.26 |\— 0.7 | 11 
71 | 23) 58 47 3. 65 0.4 12 
77 | 21) 57 45 4.12 |+ 03) 13 
77 | 21) 58 44 2.76 \— 1.7 | 11 
76 | 18) 61 47 3. 39 0.1) 11 
80 | 22) 63 51 3. 46 0.2 10 
3.34 + 0.5 
82 4, 72 61 2.62 |\— 1.2) 13 
81 4 73 64 3. 52 1.4 9 
78 | 20) 72 ase an Bc deae 6 
82 19 68 55 3.88 |+ 1.2 9 
4.09 —1.2 
66 22) 52 41 6.78 + 11/14 
73 | 21) 58 aes 5.09 12 
78 | 18) 62 il YY 3S 15 
69 | 22) 58 - 2.98 |— 1.7 9 
71 | 20 55 ae 38 Ser; 
70 | 20 54 seas 8.75 |\— 2.0 12 
75 | 18 60 46 3.73 |\— 1.4 8 
75 | 20) 58 44 4.91 0.5 11 
75 | 20) 57 a 3. 49 1.7 10 
78. WD 58 44 453 —1.0 9 
78 | 18 62 48 2.57 — 2.6 8 
2.29 —1.2 
77 | 19) 58 45 2.80 — 1.8 6 
75 20 52 oe 4.81 2.4/; 8 
74 | 20 54 39 439|—0.5| 9 
80 «18 64 50 0. 68 2.2|; 4 
7°17 6 pais 0. 93 hence “Se 
70 «15 59 5O 1.17 | — 2.5 6 
79 ww 43 1.92 — 2.4 5 
19 65 45 0.29 — 1.4 5 
78 | 19 62 a. For 6 
3. 02 1.2 
33° (80.16 00 69 | @ 52 39 %.32 | — 29) 15 
06 | 30.14 — . 01 71 | 2 St 37 3.60 |\— 1.9 | 11 
72 | 30.15 — .01 74° 2 58 40 5.3% — 0.2 9 
56 30.15 . 01 72 | @ 52 37 3. 26 1.8 10 
04 30.14 + .O1 72 21 45 6 aie a 2.29 |— 1.5) 11 
MM wl 00 73 | 20 48 10 35 2.68 — 1.3 9 
64 | 3.12 — .” 71 2 47 1 er 4.7 ae 
18 | 30.09 — .08 70 | 20 43 § 32 2.36 |\— 0.6 | 12 
| 9.18 |+ .01 75 | 21) 46 7 a4 3.25 '\— 0.2 | 12 
20 | 30.10 — .01 72 21 44 4 32 1.98 |\— 1.3 | 12 
19 | 30.12 |+ .01 75 2 46 1! 3 1.84 |\— 1.3 14 
46) 2.138 + .08 74° 21 48 10 34 2. 55 1.0 12 
03 | 30.16 + .06 73 | 22:47 |-4 82 3.34 — 0.1) 18 
} 1.64 —1.1 
19 | 30.05 — .02 22 40 7 8 30 2.17 — 08/17 
69 | 30.07 | 00 69 | 22 38 4 10 29 2.27 |\— 0.7 | 15 
49 «*.08 + .O 71 21 40 5 9 30 1.34 —1.8 14 
42 30.08 + .O1 68 2B 39 5 8 sina k 5 15 
27 | 30.06 — .02 72 | 22 41 12 8 31 1.09 |— 2.2 16 
22 30.06 — .03 71 | 22 42 12 9 32 1. 59 0.9 #15 
37 «30.07 — .02 72 | 21 42 “4 9 — 0.93 — 1.3 8 
3 O80. 06 — 108 70 | 21 42 13 9 31 7 0.99 — 1.1 | 12 
23 «30.05 — .08 65 | 21/40, 12) 9 31 as 1. 0.0 13 
| 83 276 + 0.7 
30 | 29.99 — .% DP BM 7 26 86 2.95 4+ 65/17 
2.99 — .06 4 «2 80 2 22 3 3.42154 1.8) 15 
2.30 ®.00 07 58 20 «37 14 30 .72'+ 1.1' 12 
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Wind. 
© Maximum 
2 velocity. 
- 
Ss |e 
ws °° ° 
£3 |e.) § 
3 |2#3| 3 
= e°: 3) . 
> ae ~ | 2 s 
£ _ = z 
= A ram) & 
nw 63 se 16 
sw 4 Ose 16 
nw 23 sw 3 
s 34 onw 2s 
sw 33) one 14 
ne 67 | ne 14 
sw Mone 13 
“ at 
“ 27) nw 6 
n 31 sw, 30 
he 360COW 6 
Ss 30 s 15 
“ 32, sw 4 
“ 61 ow 6 
e. 41 w 6 
nw on. 28 
sw 38 sw 6 
ne. 36 One. 13 
8. 32) onw. 6 
nw 46 w 6 
s 38 | w 6 
s Mon. 13 
sw 25 | nw 6 
nw 65 |) nw 6 
s 49 aw 4 
s 51 is 4 
“ wow 6 


se, 38 | se, 22 


ne, 30 Ow. 16 
ne. 45 on. 13 
n. 27 | sw 4 
ne. 36 Os, 3 
e. 40) ne. 25 
ne. sl aw, ye 
w 28 Ow 22 
w. 27 | s. 22 
nw. 34 ne, 10 
nw, | 34) se. 21 
ne. 36 CéW«w 12 
ne. 40 | ne. 23 
nw, | 31) nw. 12 


nw. | 3 se, 21 


ne. 34) sw. 22 
nw, 2 | w. 3 
nw. 43 | se, 1 
se, a4 se, 22 
n. 36 Be, 22 
nw, 26 s. 3 
se, 26) sw. 22 
n. 27 | w 22 
n 33) C«w 38 
nw, Mose. 21 
nw, 38 | w. 21 
e. 37) ow. 15 
nw. | 530) nw. | 21 
se, 36 ohw 2 
nw, 36 nw. 22 
se. 49 nw. 38 
8. 34) nw, 21 
se, 38 | n. x 
s. 33) nw. | 21 


n 48 aw 15 
w 30) OsWw 15 
se 50s 15 
sw 46 sw 15 
8 ns 15 
s 47> 8 $ 
se 41 | sw 15 
sw 6 osw 15 
w 66 Ww 15 


sw 67 | sw. | 16 
. 46 Oonw 6 
w 36 ow 4 
s 58 ss 15 
Ww 46 sw 16 
se M4 oaw 6 
sw 360—COoswW 15 
sw. | 46) sw. | 15 
sw. 2) sw. 15 
nw. | 35 se, 3 
sw. | 81) n. 16) 
aw, | 54) w, 6 
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Partly cloudy days, 
Average cloudiness dur- 
ing daylight, tenths. 


Clear days. 
Total snowfall. 


Cloudy days. 
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January, 1906 


Stations. 


Up. Lake Reg—Con’'t. 
Grand Rapids....... 
Houghton .......... 


Marquette........... 


Port Huron......... 
Sault Ste. Marie... .. 
OO ee 


Milwaukee.......... 
Green Bay.......... 
a ea 


North Dakota, 
Moorhead......... - 
Bismarck ........... 
Devils Lake......... 
Williston .......... 

Upper Miss. Valley. 
Minneapolis ........ 
i Pevcces ctbenen 
OS er 


ee 


Charles City .... 
Davenport .. 


Des Moines ......... 


See 
Keokuk........ 


| 
Springfield, Ill...... 
Hannibal pee e baie 
Ce EY arcpeisaada 


Missouri Valley. 
Columbia, Mo....... 
Kansas City ........ 


Springfield, Mo ..... 


eae , 
WED céecesseneses 
OE ee 
a >= 
Valentine .......... 
Sioux City... 

yo eee as 
ae dedagean nee 
aes 


Northern Slope. 
ED nbckeeceseuene 
Miles City .......... 
DE no6¢ececnennne 
Kalispell. ........... 
Rapid City.......... 
Cheyenne .......... 
SS eae 
Yellowstone Park... 
North Platte....... 


Middle Slope. 
2 
QW ere 
Concordia . 

PE pubevsnerscaes 
0. eae 
Oklahoma .......... 
Southern Slope. 
eee 
Amarillo...... 

Del Rio . anane 
Roswell........ gaaee 
Southern Plateau, 
i ats ands cians 


Independence ...... 
Middle Plateau. 
i Watarsnckisckes 
Winnemucca ....... 
Modena ............ 
Salt Lake City ...... 
PD sccencccsees 
Grand Junction .... 
Northern Plateau. 


Lewiston ..... Sataled 
Pocatello ........... 
Spokane ............ 
Walla Walla....... 
N. Pac. Coast Reg. 
North Head......... 
V’ort Crescent....... 
ES 
ick éncencaces 
Tatoosh Island...... 
Portland, Oreg...... 
Roseburg . ; 


6—_6 


Barometer above 


Elevation of 
instruments. 


nL 

in — 
+ oe 
z - 
= > 
-|ig 
ef 
© jo 
2\8 
a 

2 @ 
= ic 
al 


707 127 
668 66 
734 77 


638 70 120 
614 40 61 
$23 140 310 
681122 142 


617 49 86 
133 11 
940 8 
674 15 
, 482 11 
,875 14 
hae 102 
837 171 
714 71 
974 70 


015 8 
606 71 


861 84 101 


698 100 
614 63 
356 87 
536 56 


609 il 
64 10 
534 75 


567 208 


784 «11 
963 78 


1,324 98 


O84 40 
conceal ae 
1,189 11 


1,105 115 121 
2,598 47 
1,135 96 
1,572 43 
1, 306 
1,233 49 


2,505 11 
2,371 

4110 8 
2,962 8 
3,234 46 

6, 088 

5,372 26 36 
6,200 11 


2,821 11 


5, 291 129 
4,685 80 
1,398 42 
2,509 44 
1,358 78 
1,214 


1,788 45 
3,676 10 


944 «8 


3,578 9 
3,762 10 
7,013 33 
12 44 


6, 907 
1,108 50 
141 16 46 

3,910 11 

4, 532 

4,344 18 

5, 479 

4, 366 105 

6,546 18 

4,608 43 


3,471 52 
2,739 78 


757 10 

, 477 

1, 929 101 
1,000 71 

2 11 
259 12 29 


123 185 224 
213113 120 


86 7 57 
155 68 96 
510 9 


above ground. 
Anemometer 
above ground. 


56 «67 


26 «448 


56 O64 


79 «86 


56 68 
10 43 


Pressure, in inches. 


eu lau » 
-f£ Pe a 
¥2 | 22/2 
a 
s= | 3a “J 
bea —— 
ES | .° vs 
S| tg) 35 
of -2;ss 
23 2 .” 
$i|\ss|F 
4" |a° |0A 


29.23 29.99 — .06 
29.15 29.97 07 
29.32 30.03 . 03 


29.13 30.04 — .06 
29.26 30.03 .05 
29.30 29.99 . 07 
28.72 30.00 . 09 


29.01 30.08 — .06 
28.22 30.10 — .03 
28.39 30.06 — .06 
27.98 30.06 — .05 


29.23 30.04 07 
28.92 30.02 — .08 
28.91 30.04 — .10 


29.37 30.05 07 
29.13 30.07 — .07 
29.27 30.06 . 06 
29.38 30.09 — .05 
29.74 30.13 — .03 
29.48 30.07 — .04 
29.38 30.07 05 
29.36 30.07 — .06 
29.48 30.07 . 06 
29.46 30.09 . 05 


29.24 30.09 04 


29.05 30.11 4 
28.65 30.10 04 
29.03 SO. 11 08 
28.76 30.07 — .08 
28.85 30.08 07 


27.27 30.08 . 04 
28.79 30.05 .10 
28.37 30.12 .O1 
28.64 30.10 . 06 
28.69 30.06 — .10 


27.29 30.03 . 07 
27.46 30.11 .O1 
25.77 30.08 — .07 
26.92 30.08 — .04 
26.56 30.09 — .01 
23.95 380.07 + .02 
24.63 30.22 + .10 
23.84 30.17 + .08 
27.07 30.10 . 


24.69 30.05 . 00 
25.27 30.05 .00 
28.58 30.10 — .04 
27.41 30.08 . 08 
28.64 30.12 — .01 
28.78 30.10 — .01 


28.29 30.13 + .04 
26.28 30.08 + .02 
29.11 30.12 . 06 
26.39 30.11 + .07 


26.27 30.12 + .11 
23.25 30.18 + .14 
23.35 30.11 + .06 
28.92 30.09 + .06 
29.95 30.10 + .05 
26.06 30.10 + .038 


25.69 30.21 + .05 
24.66 30.15 + .05 
25.71 30.21 + .06 


29.79 30.02 08 
29.70 29.99 . 00 
29.92 30.05 . 00 
29.80 30.04 .00 
29.85 29.95 — .038 
29.90 30.06 — .02 
29.52 30.08 — .2 


max. + 


mean min, + 2. 
Departure from 
normal, 


Mean maximum, 


Mean 
Maximum, 


Date. 
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Temperature of the air, in degrees 
Fahrenheit. 


Minimum, 


Vo ee 


6 
0 
—12 


26 
18 
27 
—24 
— 8 
—11 


rt) 


—19 


| 


ee 


16 
l4 
18 
10 


20 


Date. 

Mean minimum, 

Greatest daily 
range. 
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MONTHLY WEATHER REVIEW. 


Mean wet thermometer. 


30 


82 


“i 
26 
23 


36 


4 


41 


Precipitation, in 


dew-point. 
| Mean relative humidity, 
per cent. 
normal, 
.01, or 
more. 


Mean temperature of the 


Departure from 
Days with 


wa o 


“ 


as 


nor ~I) 


] 


+ 


MPP MSPS EPS SK Me SS Ser HP pom me, 
3 Zs z 2 il 1 
Coemcrms®@ 


] 


yyor 


Sor Pee 


= S Obst & & PO tS OO 


oSrNersso=-sse 


SeSsses: 
te 


sear onoworomnr: 


oo~r-oew=— 


— mt 69 
ae ODUas 


Total movement, 
miles. 


10, 495 
5, 859 
9, 252 

10, 195 
8, 055 

12, 998 
7, 873 
8, 352 

10, 591 


7, 148 
7, 361 
10, 829 
6, 858 


10, 077 
8, 783 
6, 496 
9, 147 
7, 303 
7,012 
7,044 
6, 105 
7, 139 
8, 263 
7, 830 
8, 575 
8, 533 
8, 583 
9, 547 


6, 812 
8, 739 
5, 165 
2, 486 
5, 646 
9,512 
2, 125 
6, 839 
5, 570 


6, 101 
5, 720 
5, 246 
7, 521 
7, 262 
11,010 


6,512 
9, 499 
5, 349 
4,314 


7, 855 
5, 840 
4, 585 
2, 882 
4, 255 
6, 215 


4, 106 
6, 150 


TaBLE I.—Climatological data for U. S. Weather Bureau stations, January, 1906—Continued. 


Wind. 


Prevailing direc- 
tion 


se, 


sw, 


nh. 


nw. 
nw, 
nw, 
nw, 
nw, 


sw, 


nw, 


w. 


nw. 
sw, 


nw, 


nw, 


nw, 


sw, 


se. 


nw, 


nw, 
ne, 


e, 
n. 


uw, 


sw, 
ne, 


se, 


nw, 
nw, 


Maximum 
velocity. 


Direction. 


sw. 


sw, 


e, 
nh. 
n. 


aw. 
sw. 
hw, 
nw, 
aw, 
Sw, 


se, 
se, 


Partly cloudy days. 


Clear days. 


Dorn w cn 


Cr eo on 


ors 
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— it et et BD 
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NCO Co Co 08 € 


“oo 
~1-3 89 
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t =3 00 


ee 
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Saves eS 


DCNoA=I most 
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42 MONTHLY WEATHER REVIEW. 
Elevation of 3 rag webs TE Temperature of the air, in degrees 
instruments, | Pressure, in inches. <4 Fahrenheit. 

° 2 le $3 ; = ‘ : 
Ee Eula fe\ de] | ts |s al lle 
7 22 esiea 22 2 nt ce] 3 
Stations, @e @5/©35| 24 iS =~ ad on a 3 
wer SBRiGE! ox Sei ge gti Rie S 
Se cotowt £28 =-2 / sE| 8B) sE— & ¢ & 3 
22 8eic?| _-9 a Zs as <°s = 8 4 8 
B~ wn clRel Ga eo ae ae be §£ 25 2 
22 o3/°3\ 34 “8 &. Se a yIiSigiaisié@ 
g# seca t2 2/2 Chis S@is € = 3/8 
3 g sis os : Sizi€sisgizis 
==} - «4 <= no = ~ & A112 & a fia 

Mid. Pac. Coast Reg. 49.8 + 2.7 

PD sceeasceseses 80 @.02 30.09 .01 48.2 2.2; 68 | 24 54 31 1 @ 

Mount Tamalpais .. 18 | 27.61 | 30.09 SR) GeO hisses 62 31 51 a2 | 1) 42 

Point Reyes Light .. 18 | 29.54 30.06 —.06 51.7 31/69 | 80 56 | 43 21) 47 

Red Blut. nbeeeess 56 (29.75 30.12 .00 | 48.6 3.7 | 73 | 29 57 30 20 40 

Sacramento ......... 117 30.04 30.12 . 00 48.7 3.1 6 30 % 32 2 42 

San Francisco....... 167 29.97 30.14 + .08) 51.6 1.5 | 68 | 3157) 41 7 46 

BO FEBS occ cece ccces 88 | 99.97 | 90.12 |....... WP evescen 73} 31 60 32 7, #0 

Southeast Farallon. . 17 | 30.07 30.10 5 ..--| 63 | 31) 54 6H 19 49 

. Coast Reg. 1 2.6 

Fresno. ee 70 29.78 30.15 + .0 .8 +43 69 2 59 28 1 39 

Los Angeles .. 123 29.74 30.11 + .03 .8 + 2.7) 82) 31/66 34) 2 46 

San Diego.... 102 30.00 30.10 + .08 .6 + 1 72 | 2% 62 35 1 47 

San Luis Obispo . . 54 29.91 30.14 | + .05 3|+22/ 81 | 31,65 | 2%) 2) 42 

West Indies. 
Grand Turk ........ 20 30.05 30.06 + .08 4 ooee | O86 | 9 OS) C21 SB 7! 
San Juan. saitie 8248 90 29.94 30.08 + .01 .2 .01 | 85 | 12 81 66 29 70 
* More than one date. 
Temperature, Precipita- Temperature, 
(Fahrenheit. ) tion. (Fahrenheit. ) 
| — 
3 ° 
rc) a 
Stations. : } * Stations. 
dig 23 |e dig 
alai.,| #8) 78 eG 
Bigigia iz 1a 
= = Ss . - 
z\/R ig i2iie | 
Alabama. S - Ins. Ins Alaska. e e 

AlOgR «2. cc ccccer cece cceee senses veeseslecsens 6.94 Chestochena. ............. 28 —55 

BORca0 6006 0eene2eee4 2 46.0 4.70 I Copper Center...... eae 32-7 

POMOOE .cccocccccceseeeese! soscclccescselesoses 3. 89 Se ee tea 36 — 38 

Bermuda ........+0-+++++ % 49.2 2.76 Dh oniveddbscowba coas 47 

Boligee. .. .. «5-0 -eeeeeeeee 23 6«47.7 4.46 «2 Se a 

Bridgeport .........ecceeseccees scceesleccees 3.88 =. LOGIMG oc ccccccccccccscces| @@| = 18 

Burkeville ..........-++++ ecsvelessecelcscceet &&8 er cara 40 

GING, oc oo cc ceccccescece 4. 28 RES, GLa es a8 — 

CE PEE conc ccscesccelsececelcscevelesces 5. 61 Skagway ........ ececcee’ a2 | =O! 

Citromelle .......06 «seees 23 62.4 4.05 i a 10 —é 

CRAMER . ccccccccccccccccs 20 «46. 4.41 4.0 0 ES 3% —45 

PS «5 no hae $6 06646610 4906 616 000RtS Stee 6. 23 Arizona. 

| ES RL RA SES aaa Seay 5. 66 l PSS OS “a Smee Serer 

Daphne ... .. 0. 6.seeeee ees 27 | 52.7 2. 66 Alpine . 8 as ee 

Decatur ........+-+++- eae 17 46.8 6.90 Arizona Canal Co. ‘Dam... 79 2 

TEED. . oc senaes ones thsseenelsespesicoenece 4. 30 So 81 26 

BGRAUER 0 occ tcccescesss 2 46.9 5.59 0.5 Benson.. Seren ee 73 20 

Evergreen... .....+++++++: 2 50.8 3.92 renee 68 

Flomaton .........+.-++++ 2662.6 4.37 Dl cnith crhenthadibagtes 64 

WRNOED <cccccccsccencess 17 448 3.45 nin thebines peeene 74 

Fort Deposit .. EY: 25 | 47.4 5.57 Buckeye ........... at wl OS 

GREED ccccccccccescecss 20 47.3 3.58 Casagrande ............... 77 24 

Goodwater .............+- 20 47.0) 589 I 2a pies 71 21 

Greensboro. .... wis 2 47.6) 447 "DS a 

SEED bs naccescvccdselvcosccicoscadissceiel BO Gongeens . eaaesnecedine 73 26 

SRE SE EO Soe 3.84 «TT RHE aan eens 76 

Di ccintsechegins Fedeadel eseddicbekes 309 T Dudley wells. Satins 73 21 

Highland Home.......... 49.4 3.46 —— “a ae EEN 71° 

pousatente . re Re eee ee 5. 63 Fort Apache ............ 69 —6 

BAURMIOEED cccccccscoecoes B 4.3 5.45 Fort Huachuea........ a 68 20 

— 4 shade veneaeees 19 44.8 4.72 Fort Mohave ............. 75 18 

oe & sneeeees 50.8 7.72 I rs ag aon 78 23 

Madison Station. .... wana 46.9 6.37 Globe . wetevescaal Jae 19 

Maplegrove .............- 44.1 4,82 Grand Canyon .......... Oi—: 

DEED scceseséece ocseces 23 46.8 4.40 Greaterville.......... Se 69 

i ae a} a Fe negennce 

DDE ceveceses® eecene 23 «47.8 «23.63 ESE 55 —I11 

GED icvccccecescceces 16 44.8 5. 01 I Huachuca Res ........... ihenniathale 

Opelika 23 47.1) 3.86 1 SE Ghubedetddnesxsece 62 il 

Ozark . Re ee ee Kingman....... 70 14 

SN achetlicdes cart 2348.4 «4.30 BEAFEOOPB... 2.000. ecce 79) 6 

ESUED occcevcesscuescee 18 45.0) 3.90 een eihaen on rend 81 23 

Scottsboro 19/| 45.2) 355 T Mohawk Summit*!...... 74 38 

Bicdneed ccocesccecees 48.3 3.50 Natural on ecccceccccelserecelecese 
Sn amg pebendéeebe caeee 52.4 3.33 Nutrioso.. seaen secel® eResiscese 
 adbgbaniice seuss 19 44.8 2.85 Dctthdctientkueds oo+ 64 22 
it cece scndcé sestenehslecaddalesets 5. 57 i idintcbédkonnencas« 81 21 
Thomasville isethiwend Ga inn ts wid sik enleweee 7 19 
OS RT 22, 45.5) 5.71 (RSET EERE Tag 75 $1 

EEL 66 05 on e000 eves 4.0 431 Pinal Ranch.. 

TONED, pacccceveccccces 199.6 56.8 T. Pinto. Son ereviden desepauiosecs 

Union Springs............ 48.0) 5.24 T. TUNER ctess cree doceesees 62 

ION oc cocoscccccces 20 48.4 3.99 EES eiepin danas pend 79 23 

Valleyhead............... 43.4, 417 T St. Micheels .............| 47 10 

ein cccoespedeanel cchhtie chgaebesons 4.64 | ee ee 72 20 

Wetumpka...... 51.6 4.94 SEO cctncescssccssal “OO 9 


le tl el A A Ne 






TABLE I.—Climatological data for U. S. Weather Bureau stations, January, 1906—Continued. 


daily 


range. 
dew-point. 
per cent, 


Mean relative humidity, 


Mean wet thermometer. 
Mean temperature of the 


(rreatest 


a: 


Precipitation, in - 
inches. Wind. 
3 ~ : ! 
e ils Pe 
oe 2 = 
a sf 52 | wd 
Se =8 gaz | Ss 
: Ss BS al | 3 ~ 
3/8 gig is 
S 2 sis E 
6. 41 0.0 
7. 63 0.0 16 4,770 s¢ 
4.65 ase 11 15,339 n 
2.52 '— 3.5 12 14,665 n 
6. 38 17 12 4,356 n 
6. 63 2.8 11 6,391 se 
3.909 —0.8!10 5,405 nw 
2. 86 2 3,804 | s« 
2. 96 «ses | 12 (11,310 | nw 
3.31 + 0.6 
2.05 + 0.7 7 3,543 se 
3.85 + 0.9 7 | 3,729 ne 
0. 98 1.0 4 3,200 nw 
6. 37 1.7 8 3,640 n. 
ae iecences DS ivscewnes se 
1.44 |— 1.5 | 17 | 8,185 | « 


TaBLE II.—Climatological record of cooperative observers, January, 1906. 


Rain and melted 
snow. 


ae 
Caca 
te > 


te 
ISK SPN S 


. ' 
Cm mt mete 


maAacmnete 


-S 


Sesrssssrs:s 


Giiccsin 


— 


> =e 
rerrresssssssss 


Seerres 


a 


on 


LSaSSS 


Precipita- 


Maximum 


per 
hour. 
Direction. 


Miles 





January, 1906 


’ 
_ 
Ef 
| 83 
222m 4 
#2 gta & 
mi SS la » S 
= rs) “ @&s = 
éi\e%isisit®%@ 
s\siele esis 
A\S|£io\< |e 
6.8 
1667 6 18 6.7 
19 12 4 15 5.7 
16 9 7 15 6.2 
6 13 38 15 5.9 
18 15 2 14 4.9 
13 11 7 18 5.8 
16615 5 11 4.7 
16 10 6 15 6.2 
3.7 
19 17 4 10 45 
118 8 10 3.6 
19 20 4 7 3.2 
20 19' & 71 3.6 


Temperature. Precipita- 
(Fahrenheit. ) tion. 
— 
: z | 
pr 3 a 
ee Stations. 8 e 
es gig we ies 
_" a/8|,/ 88/78 
3 is itia- ay 
} = —_ > 
BE Zi) i|azi|a je 
Ins. Arizona—Cont'd. ° Ins. | Ins 
ee. FE ac cickeseanvenees 18 34.2 1.16 9.0 
JAZ. 32. «5.9 0. 00 
97.6 Show Low - shied 1. 58 13.0 
ieee al 46.6 0.61 
31.0 Taylor. —15 26.6 0.94 9.5 
lg); ~~ Slane 48.6 0.13 
76.0  Thatcher.............. 5 43.4 0.63 2.1 
8.3 Tombstone . sewsens 7 43.4 0. 3 
janadl , ESSERE Ree 31.0 0.53 6.5 
3.0 Tueson . 2 8.6 0.5 2.0 
25.0 Walnut Grove.. pede pee 1.50 2.0 
tl ciscidvauwas enase 16 40.4 0. 78 4.0 
PEE CihbstidedenGanedavlecsenctuscupelianenst Ginn 4.0 
15.0 pO ere 3 38.6 0.90 3.0 
Arkansas 
| Saar 5. 40 
te I itd ce nes ccna 15 5.24 3 
6.5  Arkadelphia......... .. 18 45.6 4.13 0.9 
ef ME wins a-sesuls ceeec/sscnenleueses 3.73 | ‘1 
T. Se peus'elesagksiveneetli eens 4. 34 8.5 
1 (a 14 42.3 7.49 0.2 
Reebranch........ 11 41.5 5, 85 4.0 
2.0 Blackrock. .. natch 6. 65 1.0 
2.0 || Blamohard................ 17 46.0 4.01 0.5 
T. Se 18 43.5 5.76 
JD 5 A SA ee Eee 4.95 1.1 
Soe fF Ne Gébescusceseeces 20 «47.0 4.94 3.0 
0.1 RRS RAE ee eee 5. 70 1 
1.0 DT Gbbttineedsedteneoe 14 4.2 6.14 1.0 
3. Cornerstone ............. 2e 45.4¢.......| T. 
i ctndnn seks asus ues 13 (42.4 6.91 2.3 
Ee ae 10 44.1 5, 05 4.0 
Dardanelle .......... eccel Se 2.0 
8.0 nts Geenia eibeew oe 6 18 43.8 6.34) T. 
24 Dodd City 5 38.6 401) 3.6 
12.0 INKS hs dusindedsee cease 4 38.0 5. 76 4.3 
Be fb MD icdenconsccecose 19 46.2) 386/ T. 
15.4 EurekaSprings........... —2 38.6 499 6.0 
0.5 | Fayetteville.............. 5 39.0 5.13 5.7 
6.0 Forrest City .. ini 16 43.6 6. 86 = 
i sibddehtaltteesnreslccanelvunnes! ates 4. 00 3.0 
DD grktcovesceveaeends 10 41.2 6.15 2.8 
ER ae 12 43.1 4.10 4.0 
i 8 Ee % 4.8 6.22)...... 
ee EE Secanaheduevewscocas 19 47.0 4.16 2.0 
Be EE kat enteneenes cvccass 16 46.6 3.60 3.0 
Jonesboro .... 11;'440/ 7.24]...... 
Lacrosse . iaeedes 3 41.0 4.95 4. 
Lake Village .. piledtgdanes 21 45.5 2.60 T. 
hich wstikedseeee 19 47.0 6.39 1.0 
Cr Bi baetds crvcticcccs 16 48.0 6.79)...... 
Lutherville. ..... 10 40.6 5.16 3.0 
1.2 | Luxora ...... saseueuee —— 4. 65 
1.0 Td iino ind seetcs-ec's 17 43.4 4, 85 0.5 
¢ RSS Sea Se heey 5.73 0.5 
8 ) SEE 19 4.6 916). T 





January, 1906. 


Temperature. 
(Fahrenheit. ) 
Stations. ; 
gig 
a Ss 
8 = , 
¥ = F} 
& = = 
= a = 
Arkansas—Cont’ d. | ° a 4 
BGSSVING ® . ccc secscesese | 64 7 | 37.5 
Mountain Home.......... 66 10 38.9 
Mount Nebo.............. 67 10 40.6 
Newport.................-| 74°) 154) 42.6¢ 
QROBOR 2.0 cc cccccvcccccces | 7 4 39.0 
ater er ar 9 42.0 
Se eee Te 19 44.4 
[apes | 76 19 44.0 
Pocahontas .............. | 7% 10° 41.5 
Gh ente ce oO aulcuneed 
Prescott . | 77 18! 47. 3« 
Princeton . | 77 16 45.4 
i abancuvccneeesrecs ; 75 16 45.0 
Russellville .............. 73 3 38.4 
Silversprings............. 72 2 39.4 
Spielerville............... 74 12 43.0 
ee 77 16 45.2 
ae 74 11 44.4 
Texarkana ............... 74 16 44.1 
WEE 9.55.50 cccecvccsccnche sees clececselsscees 
a = nee Ue 
ME citigdvassdebivexess | 74| 11 | 43.0 
WP encncccccnceescl 21 «46.4 
Witts Springs .......... 60 8 | 36.4 
California. 
Ee a 7 | 29.5 
Angiola...... | 72 27 «46.4 
Auburn . --| 72 27 | 51.8 
Azusa. - iveece acu “Tae 26 «52.4 
Bagdad atl Sash din ab | 7 31 51.0 
Rage .| 78 26 «452.8 
Barstow . 74 22 W#.0 
Bear Valley ose enebvnemae met RES 
DEEN cecccvescsccesenel =O 33 48.2 
ee | 70 15 40.6 
Blocksburg..... Se a 21 | 43.9 
Blue Canyon..... ...... | 65 17 40.4 
i ntcubetndecavss soca | 653 | —18 | 23.4 
Bowman ..... of- esses o-eleccens 
0 Eee | 76 23 46.2 
Brush Creek ............. 68 14 41.7 
SE EE Gad txqneectiabieusws a ieee 
Calexico ................] % 32 | 52.9 
errr 69 29 48.6 
a sag bbe sesesionccne 
REED cncacasde cess nau 49 3 | 29.6 
(SS 32. «49.0 
Claremont ...............| 9% 29 | 52.4 
i 74 30 49,2 
Colfax.. — 70 26 | 51.4 
Colusa . 69 30 47.7 
( ‘raftonville. . Pe poe, fees 
Crescent C ity . pinbeisdnad el 64 30) (46.8 
Crockers ... ee Pees Sere 
SE 51 13 | 35.9 
te a ola wa Ale ae xian 73 25 | 48.2 
ae 75 29 | 51.7 
ee : aa 
Drytown ... ee TTT ee eee: Peete ee 
ER rpksdkiddne shea aes 72 28 48.0 
EE Ticino Subineipain eka 79 25 | 52.5 
Diinvenueceussciedes 7 32. «51.4 
| RESET R ee 69 22 | 48.7 
ee 78 20 | 49.0 
Emigrant Gap............ 50 20 38.0 
IS sii Win uhicin ines 78 20 49.6 
Dievsecédccvevestoece 7% 29 «49.1 
SESS err Seer , 
Fort Bragg......... eer err Se 
i acerdésedéxccens al 32 | 47.8 
ED x cenhaedaceeanss Pet eae meets 
Georgetown ............. | 69 22 | 46 1 
Gilroy (mear).............| 7% 20 50.8 
GN civic dticconsas Deira ore 
TE gh ics vosedudiesewed a See 
I val cauaicnan ween 62 6 | 35.1 
ESS 95 24 «51.4 
Healdsburg .. 77 29 49.5 
LU iid a6 pe veudeeeotas 82 25 | 54.2 
ee 72 26 «(49.5 
Indio.. 83 23 | 53.8 
Idylwild .. 63 9 | 41.1 
Iowa Hill. 72 23 «47.0 
i cticnekekwdadadheds ee eer 
ll Se es as a 
NG si nntenawainiginl | 70 25 | 47.6 
isn teak oe dba kénceend b deere ubiievcebuaweaul 
Kennedy Gold Mine ..... ‘pee Regan Nateep 
EE RE Se Sree 
TRE Sh: tat ee 
ES 90 24 | 52.2 
ae 13 | 37.8 
ES RRPE Saeih SHES 
Le Grand . 78 26 «48.0 
Lemoncove.. | 68 27 | 49.2 
Lick Observatory... sieens | 659 23° 43.3 
Ts ditdaaweedsin 71 28 49.6 
2 esse 64 28 ' 46.8 ' 
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TABLE II.—Climatological record of cooperative observera—Continued. 


Precipita- 
tion. 


Rain and melted 
snow. 


15. 81 | 


4. 88 


3. 34 
19. 98 
2. 61 
4.10 
11. 41 
3. 50 


9. 26 | 
16. 39 | 


4, 02 


29. 87 


26.24 | 


1. 69 
5.18 
11. 66 


5.96 | 


Total depth of 
snow 


coco 


— 
~ 
> 


33.0 


119.0 


76.1 


Temperature. 
(Fahrenheit. ) 
Stations. J 

goog 

glal, 

2/8/8 

A = A 

California—Cont’ d. ° ° e 

Lone Pine.... ee 72 17 | 42.4 
SO GEE dn cvacecevesess.c 71 35 | 49.7 
Lowe Observatory........ aa en Peer 
I =. ence (505 74 10 | 47.6 
ee 77 27 | 52.6 
Marysville ......... Sa i 27 | 48.6 
, ere rer 72 22 | 48.6 
PD bc vince 0ssee00s dovedusiscnses 
Mills ¢ ‘ollege. ‘ nm a 
eae —r eT ere 
Milton (near) . vebiba's 63 31 | 49.2 
Mohave... 68 20 46.9 
Mokelumne Hill . 68 30 48.2 
Mono Ranch ............. 66 16 43.1 
ee ‘ 59 | — 2) 32.0 
DINE ccccaécesenseues 62 20 | 41.9 
Monumental ............. 63 24 | 38.2 
SR ere arene Seen 
POND. os ccdcctccsccsccscee 74 28 | 45.9 
DT kaabendchanacnine 75 31 54.4 
Nellie. i 2 RS eee * 
Nevada C ity.. a6aR06sennn “79 14 45.0 
NP 06.00 5ises0ecese 69 28 | 48.2 
Serr err 66 26 | 48.2 
DEP kobiacnsts heekeeedns 68 32 | 49.6 
Nimshew.. ieubana 71 22 | 45.5 
North Bloomfield.........|......|. a ee 
—., 65 "36 | 50.0 
Orland . nen iisee 72 30 | 48.8 
CED onc ekdsaanaca 74 Q 45.9 
Oroville epee 74 30 48.4 
Ozena . seks ceueeeeneas ssecaasuns 
ice 74 27 | 48.0 
Peachland. . 70 27 | 48.2 
Pilot Cree®.........- ‘ dtcenepeasl anced 
Pe Gisbee-seeesenen 76 36 | 55.1 
PRE nncascckectede 66 20 | 44.7 
Point LORGS . ...cccccccces 68 45 | 55.9 
Peer 71 26 «50.2 
TR i. tedabnen Sands ane 75 23 «O41. 6 
Priest Valley eas ee eer 
GENET ov ccccsccsesscscoes 49 3 | 31.7 
i o.senencseanuass 73 29 48.8 
as bs seen ee. 66004 77 28 | 52.4 
ROORIST occ cccccrccscosese 69 25 | 49.1 
Represa .......... pabenc ale benee ee eer 
cane siisdwesveees 65 25 | 47.4 
PED anccccusseccece 82 26 | 51.7 
Pe kcvecebedheseueca 70 29 48.4 
yg | rere 68 28 | 47.8 
Sacramento. ............. 63 28 «47.8 
Ga ches wae hesadecoune 74 30 (62.0 
Psa a agawensse ss ncea's 70 25 | 48.5 
San Bernardino .......... 80 25 | 51.6 
fae 77 23 «49.4 
San Leandro .......sccees 70 27 «48.0 
BE Cocke cs chessxs. Ivsnnnaleneeen 
Santa Barbara............ 76 36 54. B 
Santa Clara College....... 74 29 «50.4 
| ee 77 29 | 50.5 
Santa Maria............ : 78 30 | 53.0 
Santa Monica,............ 78 38 | 54.0 
ere 70 28 | 48.2 
iid 61 003004006050 . ee er 
DE ininkasedesecesth ees 79 27 | 49.0 
Sierra Madre ............ 76 36 53.6 
Pina dbweeasthatwse oo-nes 58 17 | 35.8 
Skyland.... eubunuheselewe (iene ease 
oes here Geta 28a 
Sonoma 70 $0 (47.8 
SEE. Kisicdaadudnaa'e i 62 27 | 42.6 
DEE aivcsbawsbetweeee-s 60 28 | 46.2 
GOROGF onc cccccccccseccecs 69 24 «46.8 
Summerdale ............. 65 12 | 39.6 
EM 43 12 | 31.1 
Susanville ....... 48 30.8 
Tamarack . 64 0 34.0 
Pe asascesssecaes 69 30 | 49.7 
Towle. 65 15 | 39.7 
CO 48 | —6 27.2 
ME a: 3. se neniucsesenesie 74 24 «450.2 
PE Aa diiese® addmse 4d Cem amndeelee 
SE cbneensdcekaayocuns 71 24 | 47.7 
 snccecunsescessees 70 30 | 47.2 
CONEED coccsececescces 74 28 (47.6 
COP BRAINS. 2.0.0.0 cc cc closes clocsose ial 
Vacaville....... seennlts 73 26 49.3 
Wi ca dessaneeabviwes 78 34 «56.8 
Wiietsthenedssuedeas 76 21 48.4 
Volcano ine cae i 80 24 «42.6 
0, error ee 71 21 47.6 
WR oo5 0. cc ceteccscese)s ence diemnegelesewes 
a ree Se Se Aerie 
Wn cccccacvccencenl cece clessczelecsaes 
WE IED kinann nevedeclesecestesovcsinesont 
ae 66 27. «47.1 
Willits.... 82 21 | 47.7 
Willows 70 35 | 52.9 


Precipita- 
tion. 


Rain and melted 


10.1 


snow. 


Total depth of 
snow 


Ins. 


7.0 


22.5 


9.0 


16.1 


15.0 


6.0 
26.0 
138. 0 
168. 5 


102. 0 


| Temperature, 
(Fahrenheit. ) 
| | 
Stations. : 
gig 
5 g ‘ 
Ble | g 
= — Cy 
1 te EE. 
| | 
Se ont’d, = “s ° 
Woodleaf.. codons D Tthe Be 
Woodside................. 65 | 31 | 48.6 
(rere rer ern rrr rere ere 
GOMER, .ccncccssescccevecss 69 | 18 | 44.2 
Colorado. | 
, 0 ERENT bree | ere 
BE nena btcensekad suena 62 fea 7 | 30.6 
Antelope Springs......... 50 | —31 | 9<.0 
ES it nsieathees Kee0< 46 | —20 | 18.0 
ED cds i ce 0ntaeenens sheskee alt eedes louwens 
Pde thssscescenuseses 64 | — 4 33.8 
ON a rere 70 8 | 39.0 
Breckenridge ............ 49 | —25 | 19.0 
Buenavista. .............. 54 — 3 /| 26.0 
Burlington............... 69 | 3 | 84.1 
CLR so 056.0500 ween 68 | 8 | 40.6 
CE ines v0 hehe ss 508s 51 | —10 | 22.8 
CamtherOGl.....2ccccceccces 67 | —16 | 30.2 
CIR oki cecsceccces 64 10 | 30. 
Cheyenne Wells.......... 66 | 0 | 33.8 
CROREVIOW occ ccc: cvccccces 53 | —14 | 25.5 
CE iibancnedeus cedns 5u —13 | 21.6 
Colorado Springs......... 62 | — 1 | 82.8 
Cripplecreek .............|...... leases Jenene 
Sy re eee eee ee 
BORGED sacrccocccccvscccsss 45 | —23 | 17.1 
Fort Collins............ 68 | — 4 | 30.9 
Fort Morgan . ee — 4} 30.8 
Rr Sree ar Sere 
PD biaiiten tase veseine 54) — 3 | 24.6 
TEASER 7|~—6| 22.2 
EE Se 53 | —14 | 19.7 
Gleneyre.........000005-- 66 | — 5 | 32.3 
Glenwood Springs®....... 53 14 20.1 
Grand Vailey ............| 57 | —11 | 25.0 
GEOMET 6.sccccccsccs cece 69 | — 2 | 32.2 
err ere bo coscelosens« 
GUNG vc escccccsccces 89 |—45 | 1.0 
Hahns Peak.............. 37 | —26 | 13.6 
bictsviscisee- cxean 65 | — 5 | 30.9 
SD wdc ecsavecssaeae 67 | —11 | 31.5 
Holly . ° 74 7 | 37.3 
Idaho Springs .. 60 | — 2/ 322 
SSP ore 49 | —20 | 17.0 
Lake Moraine............ 46 | —19 | 21.8 
DOE scheniecncsssuaisne 78 | 7 39. 6 | 
Das .csnnece senssbeessces Voseditennes 
OO rrr rr 68 4 | 34.7 
OO ntceeannekesdwan aeons 42 | —29 | 15.2 
RET citkastes sibssdiess 64 1 | 32.8 
Longs Peak ............- 53 | —12 | 23.9 
rrr 53 | —13 | 26.6 
SSS rere 47 | —20 | 18.1 
eee 55 | — 5 | 27.2 
eee 48 | —16 | 22.0 
(See 50 | — 8 | 24.8 
OO SSE EE LL Ay," 
| errr rrr 67 | 3 | 34.7 
ere 50 | — 8 | 21.9 
__ | Ee 59 | —14 | 28.6 
ids chadeéaskace 5 —18 | 23.9 
ee ere 61 | —10 | 30.5 
Sapinero. seececcsecces) QB Pa) is 
Sheridan Lake ........... 69 | 1 | 33.2 
Diavanteaseabsesiees sdaen 50 | 7 | 25.0 
ae 48 | —20 17.8 
OEE win caKanentdncetheteseabieeeds SL oeee-n 
SORE GEE «cc cccacccesses er ere ye ere 
I sshd ww ick sticaseesiese 67 | — 4| 85.8 
3S er 55 | — 8 | 28.2 
Vilas . ae ee ee 
Wagon Eig soreness 52 | —32 | 11.2 
WAROTGRN® 0. cece cvccscces 67 | — 7 | 35.2 
CE idacctndivaeseass 57 | —14 | 26.8 
Whitepine ..... ......... 40 | —27 | 14.4 
IS Soha sic asians aaeeses 69| 0 | 33.0 
/ | seen C aps 
Connecticut. 
Bridgeport ............... 56 5 | 34.8 
CR aaheds 6cabka csceee's 68 | — 1 | 31.0 
SIS 65:06-30.00 0% 60000 60 | — 1 | 33.1 
Falls Village ............. Pre ochagaa 
rrr 58 | 3 | 32.6 
EE EIS, EP Sree Se 
New London ............. 58 5 | 34.8 
North Grosvenor Dale... . 66 0 | 31.2 
ree 56 | — 8 | 32.3 
Southington.............. 58 | — 4) 33.0 
A ee rere Pee 
Dea neuhes ¢nct-ckesncces 68 0 | 31.9 
Lo ee 62 | — 5 | 33.7 
I htieiss inks ula dendsracees eae 
Waterbury ............... 61 | 2 | 33.2 
West Cornwall ........... 66 0 | 30.2 
West Simsbury.......... ere ee 
Delaware. 
eg PO ror Senen-s loseacs 
eee 75 8 | 41.4 
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Precipita- 
tion, 
z |% 
eo 
é = ; 
> ° os 
as |? 
gs |3 
2 é 
| 
Ins. | Ins 
30.85 | 2, 
11. 59 | 
10.48 | 16.0 
21.27| 2.0 
0. 25 | 3.0 
0.02} 08 
1.72] 19.1 
1.81 | 29.0 
0.20; 3.0 
0.33 | 5.0 
0.22/ 382 
1.18 | 19.0 
0. 76 6.0 
0.48 | 5.6 
0.54; 6.2 
1.98 | 22.0 
0.13 | 2.0 
0.09) 1.5 
0.21) 3.0 
0.30) 5.5 
0.77) 7.0 
0.47| 5.4 
0.69; 7.8 
0.30) 0.3 
0.86 | 11,5 
0.01 | T. 
r. | 
0.22) 3.5 
{" ) eee 
1.05) 6.0 
0.07} 1.2 
0.31; 3&8 
bs i Oh Reece 
1.16) 68 
T. ‘ 
0. 00 
1.55 | 27.0 
2.23 | 35.0 
0.38 | 4.0 
0.29; 20 
0.32) 3.5 
0.25| 3.0 
1.23) 11.5 
0.86) 13.0 
0. 40 | 4.0 
Bu ee 
0.00 | 
1.29) 18.0 
0. 23 2.4 
0.33) 40 
1.79 | 26.5 
0.81 | 12.3 
0.55) 7.0 
1. 23 22.0 
1.91 | 12.8 
0.65) 6.8 
0.23; 2.5 
0.13| 20 
0.47) 3.5 
0.05) 0.6 
0.52 | 11.0 
1.54| 19.2 
0.10) 1.1 
1.05 | 8.65 
3.00 | 58.5 
0.18 3.0 
0, 22 4.0 
0. 46 7.0 
0. 40 1.7 
0. 27 4.0 
0.71 | 11.0 
0.13 2.0 
0.: 3.0 
2.53] 38.5 
0. 55 5.5 
0.38) 6.0 
3. 61 2.9 
2.14 1.0 
4.14) 5.0 
2.05| 46 
3.00; 5.0 
EY ae 
2.88 | 9.5 
ft '7 
2.96) 3.5 
2, 30 4.8 
2.32; 6.0 
SO bs cisss 
3. 48 7.5 
4. 15 6.5 
279; 40 
241) 7.8 
2.21; 6.0 
2.86) 1.5 
3.35! 3.0 














Le eee 





——_ ae 
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Stations. 
Delaware—Cont’d. 
Be vecetecocccceces 
DEER cccvececcececcsees 
BOREIES cccccecccccceccese 
District of Columbia, 
West Washington ........ 
F b 
Apalachicola ............. 
BE ccnccéccendncecsecs 

Avon Park ........ 
Sr 
DED cancccntécduccesecs 
Brooksville ...... 
Carrabelle. .......0s.s0. 
Caxambus...........+.«-. 
Sec cces cvtesecvees 
NS eT TT 
Deland .. stebhssebeut 
Eustis ......... 


Federal Point............ 


Fernandino... 


Flamingo..... oe 


Fort Meade Fee dacnak boost 


Fort Myers...... 


Fort Pierce........ .-. 


Gainesville. .. 
Grasmere .. 


Huntington inde 


Hypoluxo 
Inverness .. 
Jasper. 

Kissimmee . 


Lake City Lite utaaatonh 


Macclenny . 


Malabar.... chalideaiiiehdd 


Manatee...... 


IE os sccnencudes 


Merritt Island. . 
Miami 
Middleburg 
Molino....... 
Monticello. . 
New Smyrna 


Nocatee .......... 


Ocala 


Orange City.............- 


Orange Home... 


Orlando ...... 
Plant City.. 


Rockwell............. 


St. Andrews . 
St. Augustine 
St. Leo. 


Stephensville  eeciiietiians 


Summer ...... 


Switzerland..... 


Tallahassee. .... 
Tarpon _ ngs. 


Titusville.. 

Wausau ........ 
Georgia 

Abbeville ..... 


Adairsville . 


Albany.... SAAS 
Allapaha........... 


Americus . 


OE SST 


Bainbridge . . 
Blakely 


Bowersville ...... 


eh 


a - 
Clayton . — 
Columbus ...... 
ae 
Covington. , 


Cuthbert ..... . 8 


Dahlonega . 
Dawson 
Diamond .. 
SD esee se 
Eastman ... 


No . veuacsacna 


Elberton .... 


Experiment....... 
Fitzgerald ....... 
Fleming ......... 


Forsyth ........... 


Fort Gaines . 


Gainesville .............. 


Gillsville ......... 


Glenville ...... 
Greenbush .... 


‘Temperature. 
(Fahrenheit. ) 
| 


fig 
Si aig 
a|és $ 
2 ss 
{ 
*. 3) 8.4.4 
76 5 | 41.6 
70 8 | 37.4 
7: 7 | 40.7 
72 10 | 39.8 


75 32 53. 


M4 38 | 662. 


8 | 


75 30 | 53 
86 37 | 67 
87 37 | «GI 
77 24 50.6 
aS 35 | 60.9 
“4 33 | 59.0 
&5 37 | 580 
79 38 | 56.5 


6 
2. 8 
HM. 3 
1. 6 

81 36 | 58.0 | 
a5 33 | «56.9 
M4 45 (66.0 
85 82 | 57.7 
80 S32 | 54.0 
a 38 | 58.6 
bal 32 | 56.7 
M * | 56.2 
85 38 | 61.9 
M4 38 | 61.4 
7 29 | 50.8 
79 42 | 62.6 
83 46 | 67.4 
bt) 2 M.9 
is 11 | 4 


a7 39 | 63. 
RS 33 8 
SS 32 | 58. 


’ J e< .* 
ee Ee ee 


_ 


76 29 | 51 
82 38 57 

85 35 | 60 

Sie B0e) 53. 5e 
82 29 | 56.0 
83 35 | 56.6 
78 31 | 53.0 
s4 36) C8. 4 
&3 36 O59. 8 
80 28 | 52.6 | 
66 21 | 44.4 
79 23 | 50.3 
77 29 | 51.2 
72 26 | 48.4 
69 21 | 42.3 
80 24 | 50.9 
78 26 | 52.1 
67 22 | 42.5 
72 19 | 43.2 
67 20 42.9 
66 19 | 43.2 
74¢| 22¢| 47, of 
79 26 | 49.6 
75 27 | 50.2 
64 18 | 43.2 
78 26 | 51.4 
68 16 | 45.0 

| 

76 33 | 50.8 
71 2 7.5 
66) 24) 44.9 
68 21 | 46.0 
76 28 | 51.5 
82 26 | 54.1 
70 21°| 47. 6> 
76 26 | 48.0 
66 |......| 43. 4¢ 
67 20 | 44.6 
77 30 1.9 | 
67 18 | 43.4 | 
71} 19| 45.6 | 
68) 21 47.6 
77 21) 48.0 
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TABLE II.—Climatological record of cooperative observers—Continued. 


Precipita- 
tion. 


ma 


Bm ge G8 52 5 


= 


fo OF DT mm ge 


— 
— > 
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PROVENCE HS en 


~ 
FP SINS Se SoH 


* S ge ge: 


pe Po ee oe 


SPEN Sew awe 


Fr SP SNe OD eS 


Total depth of 
snow. 


Ina. 
2.0 
0.8 
2.0 


22 


ou 
— a) 


a 


| Colchester 


Stations. 


Georgia—Cont’d, 


Lost Mountain . 
Louisville. . 
Lumpkin... 


Marshallville. ... 


we 
Mill edgeville .. 
Millen 


Montezuma .......... 


Monticello ...... 
Morgan ......... 


Newnan 


ey 
tt tad stiehegwesotes 


Point Peter ..... 
er 
PUREED ccescesee 


Quitman . 


Ramsey ......... 


DI cues cde 0660 6eeeens 


ID chines eaeees 
St. George... .... 


St. Marys.... 
Screven 


Talbotton .......... 


Tallapoosa . 


ROGGEE socdes eves 


Valdosta ....... 
Valona 


VER cccccccceccesesccs 


Washington 


Waycross prernprae 


Waynesboro. . 
Westpoint 
Woodbury .. 
Idaho. 
American Falls 


Blackfoot ....... es 


Caldwell ....... 
Cambridge . 


Chesterfield ..... 


Dent . 


Ellerslie......... 


Fernwood ...... 
Forney.... 
Franklin. 
Glens Ferry 


Grangeville ............. 


Hope.. 


Hot Springs............. 


Idaho Falls ..... 


DE cave cevenes 


Ketchum....... 
Lake 
Lakeview...... 
Landore 


| Er Se 
Lost River ...... 


dns o6edennnaened 


Milner 


Mink Creek .............. 
DD cas addencds « 
DT sous: ¢hanee eoeeees 


Murray 


oo, erry 


GEE cccccccess 
Paris............ 


Porthill ... 


St. Maries....... 


Salem ..... 
Salmon..... 


PT ot cvecncse 
i inctinkhoundéchae tehbens 


OO ar 


. ae 


Se 


Weston ..... 


Albion . 
Aledo 


Antioch ......... 


Ailinate, 


SB sownsncevceeceseens 


a 


Bhcntee ss cnas oseeane 


Benton 


Bloomington .... 


Bushnell ..... — 
Cambrid 
Carlinville 


CU nces chscccsesssees 
0 See 


Charleston ...... 
Chester 


GRID sreesccccscccecceces 
CRS < ccveccceccezecs 


a 


Temperature. 
(Fahrenheit. ) 

-] 

5 | & 

gE 2 g 
a1/2/8 

a a a 
o ° ° 
68 20 44.4 
80 25 «51.0 
7 24 49.0 


67! 22: 44.6) 
69 17 (44.4 
78 27 | «50.6 
76 25 48.6 
76 31 | 51.9 
67 16 «45.0 


.8 

79 30 | 56.8 
73 23 | 47.8 
66 19 | 43.3 
65 26 «42.8 
79 32 | 53.0 
78 32 | 52.9 
76 26 «53.4 
72 28 «45.0 
so 32 | 53.2 
79 23 | 49.4 
71 22 46.0 
70 18 45.5 
44 — 3) 23.6 
41 —10 | 21.3 
47 2) 28.5 
45 10 | 22.6 
9 —30 | 15.6 
50; 1/28 
RO) —16 | 21.8 
48) — 2 | 22 
5O 13 | 33.2 
52) 8 | 32.0 
42 15 | 20.3 
49 4) 30.6 


48| —1/| 24.9 
39 —16 | 14.9 
42 9 | 22.8 
47 —6) 23.6 


46 11 | 33 
438 — 5/ 25, 
41 2 | 28. 
a] 1 | 27 


ve 8 | 29.0 
48 8 | 32.6 
40 —11 | 184 
45 —24 | 13.0 
47| 3 | 26.4 
4 —14/ 17.8 
42 —17| 18.7 
72 3 | 37.2 
63 | — 2/| 28.0 
70 4/\ 32.5 
5s 3 | 2.2 
61 2 | 27.2 
61 5 | 30.5 
61 429.2 
71 7 | 39.4 
66 5 | 32.1 
65 3 30.2 
63 1 29.8 
72 7 | 34.1 
73 7| 34.6 
69 0 | 35.7 
73|  4;382 
66 1 | 30.2 
73 5 | 39.2 
7 3 31.2 
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Rain and melted 
snow 


St ON HT he ND GO em I ge 
x 


- 
moo S 
vee 
a2aesd 


ie too 
~! 
- 


20 
92 


"> 


07 


SO BS OO = ce So me 
= 
z. 


ons 
x 


Se 


Pe Srp wpm poe: 
hot ai « 


~] 


Pee Srre, 
Ed 


= 
™ 


ah 
bo ¢ 
= 


om pon 
o 


SS 
& 
a) 


we 
_ 
a 


Fo pe SP BO BONS Pom Ge He 
—) 
z R45 


ow 
=F 


2.68 | 
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e Stations. 


IUinois—Cont’d. 


Friendgrove ............. 


Galva .. 


Hoopeston ............55. 


Joliet .. 
Kish wat 
Knoxvil 
Lagrang 
Laharpe 
Lanar 

Loami . 


ikee . 
ithhbhekeiiebees 
| POR IPEE RS ae 


McLeansboro......... es 
Martinsville.......... re 
i rere 
Mascoutah ie 


Mattoon 
Minonk 


Monmouth 


DNENEED « s55006- vaccecase 
Morrisonville ........... 


Mount ¢ 


Se 


Mount Vernon ........... 


New Burnside 


Olney .. 
Ottawa 


Palestine 


Pana... 


th ddcreneusaakne seas 


Philo .. 
Plumhil 


Pontiac .. 


Rantoul 
Raum . 
Riley... 


Robinson. 
Rockford........ 


Rushville............... 
SEND o cccoccccess : 


St. John. 


Shobonier............ Sa 


Streator 
Sullivan 


SNODD cccccccccocceses 
Tite ....... spinweests 
I ohne tenccesscess 


Winchester . 


ee 
Winnebago............... 
EEE 606000nsnsecices 


béawnens 


SG arieseeneu ce cents 


Bedford .... 


Bloomin 
Bluffton 
Butlervi 


RR anes: SEG 


See 


Cambridge City .......... 
Pins cncetienedees 
Connersville ............ 

Crawfordsville ........... 


Delphi . 
Elkhart 


Farmersburg ...... on 
Fort Wayne........... oe 
WR 6ccncccesesceess 
Greencastle . 


Green fie 


i cdidinnesisenns 


Greensburg .............. 
Hammond .......... a 


Holland 


Huntington . 


Jeffersonvilie............. 


Knox... 


a 


> 
Lima. . 


ID vcccecessecscoest 


' Marion . 


January, 1906 


Temperature. 
(Fahrenheit. ) 
3 |§ 
=|ifig 
Set ae 
az) aj 8 
| 
° ° ° 
69 6 | 33.2 
61 0 26.6 
64 5 | 31.2 
75 i 40.0 
68 3 | 35.6 
72 5 | 37.8 
o4 0 | 27.8 
72 5 | 35.4 
70 9' 35.2 
72 4 38.6 
68 3 32.6 
65 1 30.6 
71 4 35.8 
66 5 | 33.5 
63 6 31.0 
60 0 26.8 
H4 1 2.0 
62 6 30.1 
6S 0;| 2.2 
59 6 25.6 
73 5 37.6 
71 0 33.54 
68 5 | 32.4 
72 5 | 35.0 
69 8 | 38.0 
63 5 30.6 
63 1 | 28.4 
58 0 | 27.2 
69 5 | 33.6 
72 3 39.0 
73 9 38.6 
72 3 | 37.2 
60 6 30. 8 
70 | —1 ) 36.6 
70 3 | 633.2 
69 7 | 34.7 
67 5 32.8 
74 10 37.4 
65 6 | 32.4 
66 6 | 33.0 
74 3 38.6 
59 1 | 27.4 
70 0 | 35.9 
60 0 29.8 
67 6 32.7 
60 0 | 28.8 
73 6 37.6 
72 3 %. 2 
69 4 .2 
59 1 3 
74 6 Lo 
67 2 4 
68 4 .8 
67 2 2.3 
63 3 9.3 
70 8 | 33.4 
70 1 | 34.2 
60 0 | 6.8 
61 4 28.8 
59 -~4 24.8 
69 ' —1) B.2 
62 9 | 32.9 
66 9 | 323 
74 5 | 38. 2¢ 
70 4 38.0 
70 0 | 33.4 
73 7 | 37.2 
7 11 | 33.8 
73 10 | 36.4 
73 9 | 35.6 
68 6 | 33.2 
70 4} 32.2 
67 16 | 33.7 
72 0 36.9 
68 9 | 35.0 
72|—6/| 3642 
69 2 | 35.2 
70 8 | 36.4 
70 0 | 37.2 
67 6 | 33.0) 
74 2) 39.8 
63 8 | 31.0 
71 8 | 39.2 
66 5 | 33.1 
68 4 34.4 
68 5 | 33.2 
63 8 | 31.5 
64 10 «31.8 
68 8 | 32.5 | 
73 4 3°.8 
72 | — 3 | 37.2 
68 | 4 34.3 





Precipita- 
tion. 
— 

4 = 

e = 
ey ae 
zo eo 
as |7& 
s |g 

< 

2 ie 
Ins. Ins. 
3. 04 1.5 
| 
2. 99 3.0 
7. 60 2.0 

ub te 2.14 
6.19 3.0 
3.01 11.0 
1. 86 2.5 
4.50 5.5 
+ 
6.18 4.0 
7 Ree 
2.23 8.0 
3. 56 3.3 
2.52 2.6 
2. 23 3.7 
2. 60 9.5 
3. 30 4.1 
1.61 1.8 
3. 35 10.0 
2. 60 13.3 
2. 94 2.5 
6. 20 2.0 
3. 8&5 4.0 
3. 26 1.0 
4. 28 5.0 
2.71 2.0 
1, 89 3.5 
3. 29 9.7 
2. 3 13,7 
3.44 2.6 
5, 85 3.1 
3.74 1.0 
6. 65 3.5 
3. 37 4.7 
2.07 1,2 
4. 81 5.0 
2. 78 1.0 
4 FD j.cccee 
2.55 1.0 
4. 05 2.5 
3. 07 4.0 
3. 47 0.5 
6.81 3.5 
2.73 9.0 
4.47 5.0 
8. 29 19.0 
1. 75 3.5 
2. 27 6.8 
Ce isdncne 
4.50 2.0 
2. 26 
3. 07 1.9 
2. 99 8.5 
4.51 1.6 
2. 39 8.0 
2. 96 0.7 
1. 65 1.0 
2.92 9.5 
2.58} 9.0 
2. 92 1.7 
2. 88 1.5 
3. 72 11.0 
1.94 6.0 
3. 52 8.0 
1.74 4.8 
2. 64 6.2 
i S. ssexe 
2. 92 5.0 
4.61 6.0 
1.72 2.0 
4.25 9.3 
2. 59 4.0 
2.59 7.5 
2. 62 4.0 
2 See 
3. 66 1.3 
3,29 4.8 
4.14 3.5 
2.01 1.0 
1. 35 8.5 
3. 96 2.0 
2.05 0.5 
2. 73 8.2 
2. 37 3.0 
i 7 
2. 12 2.0 
2.81 3.0 
3. 57 0.8 
2.80 1.0 
3.70 1.2 
2. 66 1.7 
2.32 2.0 
2.54 2.6 
3. 37 5.5 
3. 35 4.0 
2.69 24 
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January, 1906. 


Stations. 


Indiana—Cont’d. 
SE cavedicccneneeesees 


OS ee 


I: cing weges 6h a0.0 


Mount Vernon ..... 


Plymouth... 


Princeton LEAT 
Rensselaer .............. 
EE ere 


Rochester ....... 


RAEN ale nee 


 cdcapaee 
ae 


Scottsburg.....-.......... 


SOFMOUP . . 2. cc crcccccces 
a, eee 
ae 
BYPRCUSS 2.0... oe ccccccse 
ei ee 
Valparaiso ee 
Veedersburg ......... 
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Washington ........... 


Winamac..... 


Indian Ti erritory ; 
BED xccxsdusteee dees 


GEE caosves 
Durant. . 


IIE ook ce sucedaa 


Fort Gibson 


Hartshorne......... ' 
nas car. cnes neces 
he sven sedune wane 


Muskogee ...... 
a 
Stillwell. ..... 


Wagoner .... 
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See 
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Audubon........ 


Ss eezak 
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ET 
a 
Grundy Center........... 
Guthrie Center........... 
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Stations. 


Towa—Cont’ d. 


Hopeville....... 


Humboldt..... “se aligns 
ON eee 


Independence 


Indianola .......... . 


Inwood .... 


See 


Iowa Falls . 


Jefferson . tea 


Keosauqua . 
Knoxville...... 
Lacoua 
Larrabee . . 
Leclaire...... 
Lemars... 
Lenox.. 

SS eee 
Little Sioux 
Logan ...... 
Maple Valley. 


Maquoketa............... 


Marshalltown ..... 
PEMOO CIF cic cc cescccess 
DERE 6 ccns cscs cases 
BOUTS sccecesceses 


Mount Pleasant. . 


Mount Vernon 
Muscatine... .. 


New Hampton.... ....... 


Northwood... 
Odebolt 
CL deddansas 


Ge casas 
Oskaloosa . . 
Ottumwa...... 


Pacific Junction ......... 


niniean ive 
Plover .. 


Pocahontas....... 


Redoak ...... 


Ridgeway .... .. as 


Rock Rapids 


Rockwell City............ 
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Sibley ...... 
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Washington .............. 
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TABLE II.— Climatological record of cooperative observers—Continued. 


Stations. 


Kansas—Cont’d. 
. rere 
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PR reikscbeqeesences 


Garden City ...... 
GOtOS? ..6< 


ae: 
SE ee a eee 
Serr ee 


Hoxie.... 
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Manhattan c......0060 oe 
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Mounthope.. . 
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eee 


Oberlin........... 


OORGE CIT oo vicvsccscvees 


ee 
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Stations. 


Kentucky—Cont'd. 


West Liberty............ 
Williamsburg ..........-. 


Williamstown ...... 
Louisiana, 


Abbeville ...... «...+++- 
Alexandria ............- 
BEND nreneesececeveesecs 
Baton Rouge.. cacnneda 
IIE oc ccccccesecccss 


Calhoun ..... 


CRSBOR 00000 cece ccscce 


Clinton ........-. 


Collinston ............+-- 
Covington. ..........«... 


Donaldsonville.... 
Farmerville..... .... 
Franklin .....- 


Georgetown .............. 
Grand Coteau .......... . 
Hammond ............-- 


Jennings......... | ea 
Lafayette ..........6006. 
Lake Charles............ 


Lakeside ........... 


LOWEORED, 20.00 cecccceccss 


Logansport... 


IEE tactasccenageces 


Minden ....... 


ET incccadnen inne 
Morgan City ..........+- 
aa BeBe cnecccccccses 


lousas 


P ain Dealing sccuaneeees 


Rayne. 


a ec aaa ‘ 
ReDeN RS ..cccccccccceses 

Saint Francisville........ 
Schriever............+++- 


Simmesport . 


Southern U niversity sees 
Sugar Experiment Station. 


Sugartown ....... 
ine. 


Mai 
Bar Harbor............... 
COPMEGE 2 cc ccccccscccccees 


Danforth . 
Debsconeag 
Fairfield 


Farmington... . peice 
Ft. Fairfieid.............. 
GEE ccccccccccescess 


DIED vcs cusenese 
Houlton. . 


North Bridgton areal 


Oquossoc . 
Orono 


i na 
Rumford Falls ..... ee 


The Forks.. 
Thomaston . 
Vanburen...... 
Winslow... 


Maryland. 
Annapolis ......... ee 
Bachenene Valley . seasesd 
Boettcherville...... ..... 
Cambridge ............... 


Cheltenham .........,-.. 


Chestertown. .... 
Chewsville .. 


Clearspring .... Saeeaheial 
GEE wc cc ccecceccccess 
Collegepark ............. 


Cumberland . 


Frostburg.......... icbiend 
Grantsville ............. 
Greenspring Furnace..... 


Harney ...... 
Jewell 


Johns Ho kins Hospital.. 
Keedynville ............. 


Lake Montebello ie 


DE hieceéhenee ocene ct 


MeDonogh 


Mount St. Marys College. 


New Market...... 
Oakland . ‘ 
Pocomoke € ‘ity. 


| 
‘em perature. 
(Fabpeohelt ) 


} | 


| és 
8 I , 
WMG | 
ais = 
zA | A a 
° °o | ° 
8 40.0 
73 14 «641.2 
1 38.4 
M 238 «561.9 
79 21 54 
80 2 W.8 
81 27 | 82.1 
78¢ 27° 52. 6° 
77 20 «48.1 
70 24 «51.4 
&l 23 550.8 
77 22 «47.3 
77 27 «49.2 
82 27 | «54.2 
80 27 | 53.2 
79 2 ©.0 
78 23 | 52.5 
78 27. «50.9 
79 27 | 52.1 
78 24 «51.8 
77 25 | 51.9 
7 24 O.7 
78 2 «61.6 
79 | Ww 53.3 


77 27 | 58.3 
78 24 30.6 
77 19 46.4 
77 2 53.3 
78 28 51.8 
77 14 (46.4 
78 ® 51.3 

° 


ts 
soa: 


50 -7/\2 
5 —24 14.0 
55 3\ 2.2 
48'—10 19.4 
52 | —12 | 20.5 
56 | — 1) 25.8 
50; — 6 21.2 
46 6 2.2 
47 | —13 2.1 
60 | —7 | 24.8 
56 15 18.8 
52 | — 6 | 26.7 
47 | —15 | 18.8 
99 > —4/> 24 
52; —1)| 2.0 
47 | —25 | 15.6 
53; —7/| 24.2 
64 17 | 40.0 
68 7 36.9 
75 9 | 37.6 
72 19 | 41.8 
7i 9 39.4 
70 13 39.2 
70 2 6.6 
68 9 36.4 
72 14 39.8 
71 6 | 39.3 
66 il | 37.8 
70|—3 | 32.4 
71 12 40.2 
61 12 | 37.4 
69 10 39.5 
70 6 33.4 
75 6 36.8 
73 12) 40.4 
73 5 | 38.6 
63 12. 39.4 
71 8 | 39.2 
66 8 | 37.6 
67 | 12) 37.8 
68; 11) 37.8 
72 | 6 | 35.2) 
72° 37 ' 431! 
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Stations. 
=] 
s 
& 
iv 
= 
= 
Maryland—Cont'd. ° 
Porto Bello... .. wdicad 67 
Prince Frederic kton...... 75 
Princess Anne .......... 73 
Solomons...........- bas 65 
Sudiereville ...... ......- 74 
Takoma Park ........... 70 
Van Bibber ............. 65 
ee ececercece 70 
Woodstock ee —e 70 
Massachusetis. 
pS rrr rer 60 
Bedford .... 65 
Bluehill (summit)... 65 
Cambridge . cigsioes 67 
Chestnuthill ............. 68 
OO a bbas 66 
East Templeton *!.... 59 
UE os ccteewecus dan 60 
Fitchburg . ...........+.- 63 
Framingham. ..... 67 
GIGOED cc ccc ccccee bteeke 62 
Hyannis ................ 
Jefferson ... cataaddn —— 
Lawrence ..... isectebee 66 
Leominster.......... ara ‘ 
incr enpedé beet birens 64 
Ludlow Center.......... 55 
Middleboro ............. 67 
PD sanase:cseecteess 62 
New Bedford... 60 
Pittsfield ....... éhabue Pee 
Plymouth .............-- 67 
Princeton ..... : — 
Provincetown .. 52 
Salem kbenes ade 
Somerset®?...... 64 
Sterling .. Fr 
Taunton . 62 
Webster.. ‘ van 
Westboro....... 65 
Weston....... 66 
Williamstown . 63 
Winchendon . ; 7p 
Worcester .............. 65 
Michigan, 
DB oo oda gacecsessese 6 
Agricultural ( ‘ollege pesee 62 
rn ME nece dédonsecovetece 56 
Ann Arbor. paeees 62 
DE casceeaderescséens 60 
pails 49 
Ball Mountain: » eeweounes 58 
Baraga.. ecuceees dese een 
Battlecree a os 68 
Bay City . veccessal a 
Seer araa ada 53 
Berlin ........ 58 
Big Rapids. 55 
Birmingham . aedee 60 
Bloomingdale ........... 63 
Calumet... ... 47 
Cassopolis 67 
Charlevoix..... onesden 48 
Charlotte. .......cccsscees 62 
GRETRGEE <o ccccccccccsses 42 
Cheboygan ........-.-.4.. 52 
Clinton ....... ae PAS 66 
I 06 660d dane dene 70 
COMO cccoccescoes cece: 62 
PURGES ccocccocedescoece 67 
Eagle Harbor............- 48 
East Tawas ............- 48 
ID... cpencecsaeaseeee 65 
) Se 59 
PURMRINES . cccccccce: seve 2 
Gaylord, .... ..ccccercees ees 
Grand Marais............ 36 
Grape. eesovesneseeés 67 
Grasslake ............. “ 61 
Grayling .. 52 
Hagar. . been enaneen 63 
Harbor elie etar 52 
Harrison.. =e stecees 52 
Harrisville............... 48 
END cc cecscencees: ces 62 
BOD. ccnccccvecesessess 58 
PD cconcsceucn conve seco ees ans 
i ic ccegsedeaennee 64 
Db dscedate enn cece 59 
EE 56 i cebing dnd i 42 
tron Mountain ........... 46 
Iron River .......... — 46 
SUGGES ccéescese scenes 44 
Ishpeming............ 48 
DD pieced theede 60002000 54 
SED < coevedseuedanses 63 
os cctutedhehensse 58 
Kalamazoo..... 67 


Temperature, 
(Fahrenheit. ) 


Rain and melted 
snow. 
Total depth of 
snow. 
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TABLE II.— Climatological record of cooperative observers— Continued. 


| 


Stations. 


Michigan—Cont’d. 


BAD Gc code nude comnccclceessslesecealestiess 
RRR Ore 
DPD». cas ciceccass 
Mackinac Island.......... 
Mackinaw City .......... 
Mancelona..........-.... 
Maple Ridge ............. 
Marine City............. 

Menominee .............. 
PD ve shsccekuss ovascnese 


Montague . 
Mount C leme ns. 


PED: ocesetdiaeeces eS. See 
PONENT 6 oc cccsccicccesvlessccelesess 
Ge BINS oc cn ccccsccece 
Gee cncoceccsccesstcees 


PUREED sccccvncscccccess 
POPMIOMEN 6 oc cccccoccovese 
PUMGEED s cocsceocces ar 
PE MED wenvsedcoceses 
SRG GHD anwcecccnceesces 
Saginaw (W.S.).......... 
Pe CUNO, cc cs ccceseseoces 
PE GIs 6066086 ceneesscen 
Sh PORN: co vacvenceccess 


Slocum 
Somerset . 


South Haven ............. 
MUEED 6 ccadéesocncssewe 
_ RSS 
DE cneseés dntcees 
Traverse City ........... 


Vassar 


EE nnd cchsen binds 
Webhervilic vuvenseuteces 


Wetmore. 


Whitefish Point .......... 
rae 
i ee 


Minnesota. 


GEE BE ca ccsccncverere 
BETTER 6 00 v0.00 ccavess 
Amboy..... bbasboeeeuve 
Ba vcksceccnceccesessc 
PE san 6: 5 cderndendsese 
EN vecercnccucsevessce 


' ar 
aa 


Braimerd®.......... 


SR ickeonbencnees 
Collegeville .......-...... 
SED er eccscvensesas 
Er 
0 ee 
Farmington .............. 
Fergus Falls.............. 
Se 
Grand Meadow........... 


Hallock 
Hinckley.. haiea 
Hovland ........ 


Lake W innibigoshish ne 


Leech ..... 
Little Falls. 


Long Prairie ............. 
eee errr 


eer 
New London ............. 
New Richland........... 
| ee 


Park Rapids 


cas aoe ree eae 


Pine River ......... 


rere 
Pokegama Falls.......... 
IN ss neds 06656806 000 
ae ee 
Rolling Green............ 
OO 


Sandy Lake Dam. ....... 
SED sc ccdcecccesccees 


Stillwater 





Janvary, 1906 


Rain and melted 
snow. 
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Total depth of 


Maximum, 
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TABLE II.—Climatological record of cooperative observers—Continued. 


| 








j ' j | | 
Temperature. | Precipita- Temperature. | Precipita- Temperature. Precipita- 
(Fahrenheit. ) tion. (Fahrenheit. ) tion. (Fahrenheit. ) tion. 
oe os os 
3 ° 3 _ 3 } 
— 2 - 
Stations. a 3 Stations. eg. S Stations. : &. oe 
; = oe ; : & road : ; & as 
8 3 So | @o g Fs 2o | © 8 z So | @6 
s = Ses ca s 5 ea <7. s = Sea ccs 
= g 3 sm a = | - em n 7 g 4 an wn 
r] = a 3 r = | re) 3 | = a 2 
¢ 2 2\3 |3 g/eisia /s Hie, e € iF 
z\R ia ija |e Ss\8i|ai2@ |e zs; |a/a |e 
Minnesota—Cont’d. ° o |} © | Ins. | Ins. Missouri—Cont’d. ° - Ins. Ins Montana. ee : ° | ee | aoe 
WRG, oc ccscccccccccsce 46 | —30 | 11.6 0.84) 14.0 a Serre 4 4 30.4 1,18 AE Sees | 45 | —31 | 15.8 0.17 1,7 
Willow River.... ........ 47 | —27 | 14.6 1.66 | 18.6 Harrisonville ............ 69 432.0) 2,61 BED fh BO aicscs oscesncscsnss 49 Oi BE hives valiwere's 
Winnebago...............| 52 14 | 27.6 | 1.87 | 12.0 IL i ivees woannscs sslceeus Jeonsael) see 0.3 | Marysville............. 50 ©) OAS RP hcvcss 
WHI 6 cncccesccceeces ‘ 44'—9/ 19.9 1,23 13.0 ENED RE ne 70 2 | 37.2 3.61 4.1 DREN cic0 concnctiobieeateobeeslonaeech Glan 6.2 
Worthington ............. 50 | —10 | 21.2 | 0.56 0 eee 73 2 | 36.8 | 4.32 53? ORS 48 4 | 26.6 | 0.85 10.0 
eee 41 14, 19.5 | 1.94, 19.4 | Jackson. pu dusnecwn 77 1 39.8) 7.66 GB BPW iccnes: cccscvevescsussievesesieccsesisescses| Gael Bee 
EDS. Jefferson C ity . pinkine es 71 6 33.8) 2.57 C.F fF OURS oc crccesseccsesns 49 | —12 | 22.0/ 1.37/| 18.2 
Aberdeen ..... oseece 74 20 | 43.3 |) 3.20 Pbtiebs stesisecuies 71 0 36,2 3.40 19.5 0 EO ere rr 5 — 9 | 28.6 BOO hinsecss 
NE Sa I 77 18 | 44.8 6.34 eee ‘ 67 0 30.6 1,46 7.6 Philipsburg . ixecccean ea 55 4 | 28.7 | 0.27 .7 
Batesville ................ 74 19 | 44.4) 4.45 Koshkonong ............. 72 8 | 39.5 6,28 BF F Pes evernsccsexedcesa 48 4 | 28.7) 0.60 6.0 
Bay St. Louis............. 74 27 | 30.9 4,50 Oe Rage aaa ae 70 6 | 37.4) 3.11 BD 0 Pe ticiws ceevccevssueu } 49) —24/) 13.0); 0.40 4.0 
DEED aneveese0eensceees 72 27 | 52.0 | 2.88 BREED svccccsscseee- see APO ee en nk res te eer .---| 0.30 4.5 
NEEDED Sccvecosccssees 71 14 | 44.6 | 3.69 ee 70 3 | 35.6) 8.25 G20 fh CII he onc ncicceucas | 53 9 | 26.6) 0.31 10.0 
Brookhaven.............. 804) 22>) 48.8) 5.58 re 70 4 ~1| 1.95 9.0 || Ridgelawn ...............| 44) —24| 13.8) 0.75 7.5 
ee sa tan ee ae 80 20 | 48.2 3.78 Liberty 0 ea aaa 69 2 .6 1.54 7.9 VERSE FS 58 —20 | 30.4) 0.99 11.6 
Is ane peau aahaelh Se ee stock ae RES Are EAE: 70 5 8 2.53 7.5 DE nba chesvetnaswkl 52 18 | 30.2; 0.32 7.0 
CD ci cecccccesseess 74 21 | 45.2) 3.21 Louisiana ..... : eaineice a 72 6 > 3.09 5.7 || Saltese .... alesaesdlicescctaakensl) Sap a) Geen 
Corinth ..... ioe ire 71) 15) 42.4) 4.04) T. 0 See 70 0 ig? 2 Springbrook i anmaedih maine 48 25 | 20.4) 0.89 8.7 
Crystal S prings.. — 78 21, 48.0 2.79 SO eee 75|—2 9.2) 6.43 (2)... eee 65 21 | 31.4 0.40 6.5 
Duck Hill.. ON 18 | 46.8 | 2.82 eee 69 | — 4 32.0, 2.70 5.9 | Tokna.. cosccsceccee| G8 | S81 8.01 Gt 6.3 
I ann nedietie tines 78 22) 49.9| 3.32) T aS 62 | —1 0) 0.88 8.0 | Twin Bridges hala aiaiihales ll 55 | —14 | 24.2/| 0.2 2.0 
Enterprise ..........00.. 4.24 7 re 69 4 32.2 3.43 7.6 | Utica.. seccesecceees| 56) —21 | 30.8) 0.55 | 12.5 
DD Cinnksectectnenee 70 23 | 48.8 | 2.60 Monroe...... Oe 2 .3| 2.40 48 \/V irginia c ‘ity eS ere 50 | —5 | 24.8) 1.20; 12.4 
Fayette ae? «-. en "ae ae ae 3. 90 Mountain Grove .......... 68 5 2] 3.53 '3 a. — eee Berea rere, ever | 0.42 4.2 
Greenville bebeis 79 21 | 47.3 | 3.49) T Mount Vernon ........... 73 4 -O] O28] ILO || WREAM......nccrccccccscfoccccs|sescocloccecs| GED |.ncee 
Greenwood............... 78 20 | 46.8 3. 07 i eee ee eee 15.0 | er 45 | —16 | 16.7 | 0.81 5.8 
Hattiesburg .............. 78 25 | 49.0 5.15 ee 73 8 | 37.2 3.5 GE li Wolf Creek... ....ccsccoce. | 54) —13 | 30.0) 0.38 11.4 
Pes 79 22 | 48.2/ 38.00 = | RS See FRA ee. 3 ee eee | 48 | —26 | 20.8; 1.00/ 23.2 
Hernandy................ 74 15 | 43.4) 3.60 T. New Palestine............ 76 5 36.6) 3.13 Tok See 55 31 | 27.2 | 0.60 6.0 
Holly Springs ........... 73 16 | 42.2) 5,15 en oes ce 73 4 | 37.3) 3.22 4.8 Nebraska | } 
DN sce ch ccentseucdn 74 20 4.0) 4155 T. ere 73 | —1 | 38.2 4.79 2.3 BEIED «ce ccccccoccevsccess |} 60) —19 | 26.6) 0.47 5.2 
PN dcmetceceed.cowce 79 22 | 47.4 | 3.68 Satna vasididdneanase 65 0 | 32.4 0.95 7.5 SO lL atens —17 | 28.3 | 0.67 6.8 
SG decd evened suaes 77 19 | 47.0) 4.23) T. tins dala tre secon s Sinsielsceqasines.cael|, ae 7.6 |} Aimowerth ......cccsccess 65 | —13 | 28.8 | 0.65 8.9 
EMD sccnessccscesessesses 76) 20 | 45.6 | 5.04 eS PERS SEALE, REM COB] SO 0 MUM ec ieticcensscceses | 62|—14/ 26.8|) 0.80; 8.0 
Lake Como............... 76 27 | 48.0) 5.09 PeimeBNOR ..ccccccccccccec] TOI — 4] S08) 2.66] 26.0 1 BBMMBi noc cc cc cccccccvecccs | 67 3 | 31.8 | 0.17 1.8 
OS eee ae meee eee er ae 71 5 | 39.4] 4.32 ES ll BOOBs vac cscdvccccsvecdseectalscccccleosce | QOe 6.0 
Leakesville............... 7 24 49.9 4.69 ED: sw canvecenescvess csesslesuccaloesces 1.12 G0 1) BROBEER. seccccs cccescecc eccesiecaves Ieee | 0.60 6.0 
DR Adsbarescekenes 76 21 | 47.1 | 2.91 T _ eee Ae See Sa CB FB Be ic tcccsnccccicss 60 | — 3 | 30.8/ 0.48 7.1 
ore 25 | 50.8 | 3.46 hae 73 6 | 36.4| 4.27 ‘3 Ff see ae Ps eee NABROE | 0.08 7.0 
Macon ........ saeneswesncinene she venselssenns 2.74 _ eee sane esefenceas] GSI 4:0 [] BROWER cccssccccnccccsses ‘69 — 1 | 81.4| 0.70 7.0 
Sans os a0 605s 00s esas 75 20 | 46.4 | 6.16 GOED do pinccvenvesesss ore ee S.GD | 82.5 f) BOOB sc recs vccesccccsees 65 | — 3 | 32.5 | 0.20 2.0 
Sasa st 22 | 30.2 7.30 _ a 70 0 34.8 3.5 11.5 MORtrice® 2.2.5 ssece «-se-| 59) —1 | 30.8 | 0.62 6.0 
ere Mere Se ee” DREGE oc00 cesstccscvces 69 4 36.4) 3.34 9.0 || Beaver .....cccccccccsoces| 67 1 | 34.1 | 0.33 3.5 
Natchez........ pabew eau 79 24 53.1 | 4.02 Ds picvedeekeedesa 76 8 | 40.6 7.50 Ls. eee 57") — 4| 31.14) 0.78 7.9 
4 RS Ger Tee ee Steffenville ..............| 68 2 | $2.8] 3.57 6.5 | Benkleman ........ |Jecesccleceerelessere| 0.60 6.0 
Patmos..... gale pase becediehcheunkenesa se i. 66 —5 380.0) 3.45 9.0 DE ccttiigodsenacesseees 60 6 | 29.0; 0.52 6.3 
Pearlington .............. 76 27 | 50.8) 4.26 Rit neesaKimaanese é 66 | —1/| 30.6) 1.95 CD B66 o0assc000004 | 64) —18 | 27.1) 0.03 1.5 
ee | ae 27 | 51.2) 2.7 I oe 62|— 8} 27.2| 3.29] 16.0 || Bluehill.................. li s00s sleveneubsanhes | 0.20 2.0 
Pittsboro...... ee 76 17 | 45.6 3.06 WE ov cicatnctxveces 80 4 | 36.6 4,40 14.5 | Bradshaw ..............00|--csseleeeeselesses.| 0,46 4.6 
| eebneenas eee 79| 18| 448] 226) T Warrensburg.............. 70 5 | 36.7| 1.70|...... |] Bridgeport ............... | 6/—9/380.8/ T. | T. 
PU GIEEIEED « co ccecscosces 80 23 47.0) 3.91 WED Gicccaccandecea 72 6 34.0 2.65 5.4 || Broken Bow.............. 65 —I11 | 30.6 | 0.55 5.5 
SE 75 19 | 46.7 | 3.97 Sakae dccvseneesss 71 Se tame oe te re rrr tree eee * 0.52 8.2 
cc dathahihatss 76| 22) 484) 4.36 SS RES: Pr EE ee Ee Ree sawerhescestvocenal OS) ORO 
Se 71 16 | 44.6) 610 T. Willowsprings ...........| 68 | —1 | 349) 4.63 BO fl BRUNE o50kcse ccccesevces ee leeene 0.50 5.0 
SD tivencuccsebechzewe 76 20 | 47.1 3.93 0.2 \ | BS eae 65 3 | 34.4 2.72 cS Og: ° Se pase are | 66 13 | 31,2 | 0. 50 6.5 
Shoccoe. . 79 21 | 48.6) 3.36) T. Zeitonia. eiseceenececl ae 1 | 38.2) 4,17 5.G 1} COMER Gaby nn 0 cncccccvesfacescclecesce] sosest ABB 9.0 
Shubuta. . ere! Oa 3.20 Montana. See eee ae ee eee 5.0 
Stonington .. paebasinabads Galvan [a oe yo ft  — ieee ey P Perel Ree ey B.S l] CoemR WRG on oc cescccecces | 65 | —19 | 27.0 0.2 4.2 
iliac 77 22 49.8! 3.07. T. "SoS "58 | —14| 29.0] 085| 8&5 || Cody..................... ee ea Aas? | 0.35 3.5 
ED SEDs -cnonveccense< 75 21 | 45.5) 4.35) T Anaconda gh kaniwaeies 55 | — 8 | 31.0) 0.80)...... |} Columbus... ....ccccccess | 65|—4]| 27.6 } 0.19 8.0 
— pianeutetsitauave 80 24 | 48.2 | 2.90 Zl CI si iris cgesanceses 60 —26 28.2) 0.51 6.0 || Crawford........... sees ebecesecleovensloeses cl 0. 40 6.0 
—_ Eeoveccveccoseesese 75 20 | 44.3 4.5 ED divcnehtaeadsa<ss 65 12 31.3 0 71 5.2 RED \.wileeo0 e600 cnessaan'd 62'—8 31,1 0. 37 3.2 
University ......... ree 16 45.2) 4,31 $0 Di iictissicsosa 9 | 26.5 | 0.25 8.4 || Culbertson ...........00.. | 63 0 | 33.2) 0, 32 6.0 
tian dmb tnesen nie 1 a 22 | 46.0) 4.70 TN ciensesdccuaees -| 50 41 MO] QM] BAT fF Cesc kc iscvcssvcsveenn | 65 | —8| 29.4! 0.45 4.5 
Walnutgrove............. 76 | 21 | 47.04) 2°63 aaa SIT 49 | —4| 241] 1.10] 11,0 |] David City ............... 60'!—6/|29.4| 0.72) 7.2 
Watervalley ............. 74 17 | 45.4/| 3.56 T. Canyon Ferry.. na aedul 47 | —11 | 24.0; 1.20 ey i WN 5 chase Chbndncaacsace 60 | —1/ 32.1/ 0.71 5.5 
Waynesboro ...... ......| 78 23 | 49.6 | 4.95 SS ee ee Se 43; il aickasces tae il coccclecoens | 0.45 4.5 
Woodville ............... 7 23 | 50.5) 4.05 . "> Siete aa aa 46 | —29 | 13.8| 0.35! 35 || Dunning................. ..| 050) 5.0 
Yazoo City. sccccevs-col 3] 2/4046) 6.88 Chinook.......... were ie op ie. eee | RE Seer Sees Diese | 0.60) 6.0 
issouri. SE a are 61 | —21 | 28.5) 0.12] ..... | ERE AEE a ee re 0. 60 6.0 
BIIE 0 6000 c0crcecesscedeseees -eees-] 105] 7.6 || Clear Creek ..............) 57] ©/| 903].......]...... PIED wececssescciciveesbeseseloosces ees | 1,00 10.0 
Appleton City. boseavereous 71|—5| 84.2| 3.76 19.0 | Columbia Falls......... e[eceeee] — 4] 2.8) 282) 20.85 || Ewimg.........ccscseeee om ceeselesses | 0,00 | 
CEE -chacctaedewecoune 72|—5 | 36.6) 2.41 2 eee eee eee eee EC er: 65 | — 3 | 30.1 | 0.42 6.0 
Py cases. tncacenscess 69 3 | 31.2) 2.88 | 12.0 i chins scenes eg oe Ce 16.3 || Fairmont ................ | 62 6 | 28.1) 100) 6.5 
BED ceccescscoccccccesesss @& 1 | 35.9 | 2.16 3.0 || Crow Agency............. 55| —16 24.4 0.65 6.5 | Fort Robinson ........... 63 | —10 | 27.6 | 0.37 3.8 
Eee 67|— 5 | 29.0) 1.55 8.5 || Culbertson ...............| 4 26 | 12.2; 0.71 6.0 f BOB cccscssiccec cesses i i Rsecan ee | 0.38 3.8 
PEED sccscesecccrcses 71 2 | 38.8) 4,96 2.5 Masco dvnutesecsaecs s 53 7/| 29.8) 0.85 7.8 || Fremont ............c.0.. | 60, —5/| 29.0 0. 73 8.0 
— aeenmbaeaanapicaaes 70| 1/36.2| 2.92 14.0 || Decker................... 56 | —15 | 21.9|............. || Pullertom................. Die tlt Goatad eager 0.70 | 7.0 
i cosswvecessnes tatenes S ataatsia eee 3.13 8 er ee, es ee O.8 Becca ssseseesssese | 66)/—4/ 31.0! 0.19 1.1 
Brunswick ............... 71 |—7/| 31.4) 2.77 9.5 Ea 52 | — 2/| 27.1 1. 01 9.6 Genoa (near)............| 68 |} —8 | 29.3) 0.49 6.0 
Cape Girardeau ..........|...... ae See 6. 28 OD 1) Ps cece cicciessvies 55 | —18 25.4, 0.33 BB 1] GORE cece cccscsccccccess ae: See Ss | ¢. 
Caruthersville ........... 7% | 14) 422] 7.06| T. || Fallon................... 50 | —26 | 19.4| 0.07| @7 || Gordon................... Leeuediieonadbvenns | 047) 4.7 
CO eer 66 — 2) 30.5 | 0.60 6.0 ae 56 "HE TJM eet se eee ee See | vagees |; 0.29 4.0 
i eckided eouines 70 | — 4) 33.4 | 3.32 6.0 Fort Benton..............| 62 | —16 | 27.1 Weaken Gothenburg .............. 68|—9 82.0 | 0.37 3.7 
NEE: 72|—8| 38.1 | 3.21 |...... || Fort Harrison............ 55 | — 5 | 25.1 cei Grand Island ............ 65 | —2| 381.9] 0.50; 5.0 
Decaturville ............. 69 2 | 37.2| 3.50 12.0 ie UN 6% cases eas : 65 25 | 22.6 1.45 2a eee | 68|—8 | 33.3 0. 15 2.5 
 dicnececceens coves 73 1 | 38.2 4,28 3.5 Glasgow. . cevesccreoces 45 30 «12.6 0. 20 2.0 Greeley co cece ccccccsisccccslecccecisosse | 0. 30 3.0 
NS cc niacvananeust 73; 7/| 40.2) 6.15 8.3 || Gold Butte..... .........|...... a Ne 0.51 4.0 Guide Rock | Se A eRe: ae | 055 | 4.0 
Downing ... ingen ore | CO Gikiee incccccccsscs 57" —23> 25.8> 1.13 4, 0d ee leas cselncesns a content | 0.23/ 5.0 
Eldorado Springs. 71|—3/|36.3| 3.88! 15.0 || Grayling................. 96 | —88 1 129) 2.97 | DO |] BAM co cece cc icc csccess 63 | —14| 30.2/ 0.40; 4.0 
a UD 606050080 60 bs-06-dleacues ssascel Suen 6.3 ee 53 | —24 | 29.2) 0.32 )...... BEREGIMMOOM 6cscccccvececs 58  -15 | 26.2 | 0.65 6.5 
EE Actes suduanade en 68 1 33.0 3.42 12.0 ESS er 57 7 31.5 0.99 21.0 Harvard . shawececnnvsenees 63 | — 4/| 29.8 0. 34 3.3 
= 71 4) 34.9 2. 92 8.0 ban cckivetiuakedeeeses ccsndisceccel Ge 7.0 PP ccscessecscnis 64 | — 4| 31.0 | 0.48) 56.0 
| ee 70 | 2/ 32.8 | 1.05 5.0 Homopark .............0|e-e00s caxedinvacedt! Gln 6.8 Hayes contd Jesaneenedvs 68 | — 2/3328] 0.60) 7.0 
er rs 72 0 | 37.7 | 3.36 7.8 Ee Cae ee ae 1.00) 18.0 | Hay Springs.............. | 62 x44 | 275 | 0.35 | 3.5 
Sees! ee a ee 2. 45 6.0 || Lewistown............... 60 —19 | 29.6 0.50 8.0 Hebron ....... Sede sesanes | 68 0/ 31.0) 0.64) 45 
G DE alisenGuesacawed 71 0 | 36.6) 4,16 5.8 eee | 58 ee SMS ae Re eS Fe ee Pee | 0.40 4.0 
GEE Sieseccsnas Raicucea ee BY 2.5 || Lodge Grass.............. me oe a a a ER ee SS ee ay ! 0.20 | 2.0 
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‘ 
48 
Temperature. 
| — 
Stations. / 
gig 
| 8 , 
= a a 
4\;8/8 
a 2 A 
peteete~-Guave. © e ° 
Holbrook... —_ ebas oe Oe 
SS 560.06 cosecccce 66 3 | 32.8 
Hooper *! 56 > — 5 | 26.6 
Imperial ... 65 0 32.6 
Johnstown ........ ee eae Eee 
Kearney ....... 66 2/ 32.8 
Kennedy ....... 62 | —14 | 2.4 
TG sven geudneadece 61 0 | 30.0 
EB UOOE 6. cccccccesss 63 20 27.0 
PDs es ccesces 62 | — 5 | 29.4 
Level. otnbesees 060 bn lesb egeeeredsiveses< 
Lexington . 68 | — 7 | 31.0 
BED. coccscccccceess 65 | — 9 | 29.2 
Lyneh...... 65 24 | 27.6 
PT sasenkteurecestes Bea ae ae 
ed 60 eo beeede sebes ae Sees eee 
Madison 60 10 | 28.2 
Marquette ............. bee0 a eee 
Merriman..... — sep tbebowes 
Minden ........ peeonsooe 65 | — 2/ 31.2 
DD veteccvedeces rr saaleetous 
Nebraska City... 58 1 | 31.8 
i an 5606 dies useves. ends ce memiane cetliie 
i A ébdcoseeveneseee 63 16 | 27.3 
North Loup ..............| 67 | —10 | 29.8 
Oakdale ...... sowseeseses 62 | —13 | 25.9 
SE ose cacheceseetoens 61 2); 28.0 
bau be ceovee sb tlsese 
Dt de iedaneceasoeees Cheveediceeess 
DOT cccccess 6900 0600 dhe eee a re 
Palmyra®!..............| 62/—2/ 30.4 
Pawnee City .............| 60 0 | 31.0 
DED i dneenccicue Maseecivesees seied 
Plymouth... ......6.65-) OF 3 | 33.5 
ae 63 18 | 28.8 
Ravenna .... 66 -~7 | 30.6 
Oe rere ‘ 65 8 31.0 
Ps cabeceececcee ols coace Siniebes 
SEED babe ececcs nveee kennel meavebiendns 
Sy MN u:i600806006600 daeece udccnsieeses 
Sir ME 6.005000 ores cetes 65 | — 4/| 30.6 
SEND os cocccccccescccces 64 | —12 | 28.0 
Schuyler .. tee dherens a 
| 62 5 | 28.8 
Smithfield . ......... : ‘ ons ms 
Springview ............... ‘60 | —14 28.0 
Stanton ..... avecesescus 62 16 | 29.4 
BNR: 6c be ce cccccccceccoclecesccheesecel. seces 
DRS sheées cane es cece hues 
0 Ee are oe 
Superior ...........6+.. 62 4 30.4 
ks eg eccccccceslesoses ‘ 
Tablerock . : pe 
IEE. cesccceccecs 59 1 | 31.0 
TEED ‘seccencesees 62| —6/ 2a2 
Turlington ............. 60 2 20.1 
University Farm.......... 61 | — 4) 31.2 
EE Pnachess veece bisten ebaae eas 
Wakefield ...... 62 13 | 26.7 
DS tdnds ccnehescenaubiceeselaebsewiececes 
DD htendeened sodeecieeuss thascese 
Weeping Water .. 
Westpoint............ os ols 
idk. stedneseses 
OP ha nddceuceoes: nike 
Wilsonville ...... bat dibeoak Me Se 
Winnebago............. 63 | —18 | 26.4 
MNS 4605 600600 dcvencckeccee RHEE ek 
Wymore....... aplend seuitbend 
York. seaee 63 ~ 4) 30.5 
Nevada 
BARES bcc csnces ccccccess 47|— 7) 24.0 
Austin... 48 8 | 2.5 
Battle Mountain.. 56 0 29.8 
Beowawe *! : 5 |—8/| 2.4 
Carlin *!'.... 5S eveensces 45 0 | 27.3 
GENE kncescccccccse 56 6 34.4 
ey Secnduce cbane thiteeselesacha pend 
ID. « deece costed ocedeeueé 57 6 | 32.3 
EO 2.00 49 | —12 | 24.2 
Fallon... 60 6 31.7 
Geyser... | —10 7.8 
DNS « sinhesooene | 42] 2 | 27.6 
hth cuaten tepedeed Uden Utscediibenss< 
Hazen*.. sdneceene 52 3) 2.3 
Humboldt. . ee 47 18 | 28.6 
Lewers Ranch............ 53 8 | 34.6 
PE Decscecesose ac 5b 5 | 30.6 
ES cbesecesesccess 64 5 | 38.8 
BEM acstticctccccsencee, =O 3 | 29.8 
a 52; —10 | 28.3 
Palmetto 57 | — 4)| 3.4 
i enshedeteséctoces 57 | — 2/| 0.6 
Potts . “4 —15 | 22.6 
San Jacinto .............. 48% —10 | 26. 64 
EE cévievedccccéeoncesl 48 | 1 | 2.2 
a 62 8! 29.5 
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TABLE II.—Climatological record of cooperative observers—Continued. 


Precipita- 
tion. 
a 
3 |% 
a.|3. 
s -s 
| ° 2° 
as |7S& 
g 3 
3 |e 
Ina. Ina. 
0.31 2,2 
0. 30 3.5 
0. 57 8.2 
0. 65 8.0 
0. 60 6.0 
0.72 4.9 
1. 30 13.0 
0.15 1.5 
1, 05 10.5 
0.44 vee 
0. 35 3.5 
0. 50 5.0 
0. 25 3.0 
0. 60 6.0 
0. 25 2.5 
0. 52 3.2 
0. 7! 8.0 
0. 41 41 
0.15 1.5 
0. 40 3.8 
0. 63 7.1 
0. 35 3.5 
0,35 3.5 
0.54 7.5 
0.67 6.8 
0.47 5.5 
0. 59 4.0 
0. 24 2.5 
0. 32 3.2 
8D Ame 
0. 30 3.0 
0. 20 3.0 
0. 85 8.0 
0. 52 5.2 
GE licens 
0. 65 6.5 
0. 51 5.3 
0, 85 8.5 
0. 55 5.5 
0.7 7.5 
0.55 5.5 
0.46 4.6 
0. 60 6.0 
0,60 6.0 
0,60 6.0 
0. 45 4.5 
0. 40 4.0 
0. 62 6.2 
0.20 2.5 
0, 30 3.0 
0. 30 3.0 
0,40 3.0 
0. 55 5.5 
0. 70 7.0 
0,28 6.5 
0. 80 7.5 
0. 87 8.2 
0. 29 5.5 
0. 60 6.0 
0. 52 5.2 
0.60 6.0 
0. 0 5.0 
0.54 8.0 
0.30 8.0 
0. 20 2.0 
0. 52 6.0 
0. 30 3.0 
0.45 6.2 
0. 59 6.5 
0. 40 4.0 
0. 67 5.5 
3. 16 
0. 31 ieee 
0. 90 9.0 
0. 90 9.0 
1,90 19.0 
5.75 14.9 
1,25 
T 
3. 90 29.0 
1, 05 2.5 
1,50 15.0 
2.40 24.0 
0. 21 2.0 
0.91 6.8 
14.35 2.0 
0.75 6.0 
3.10 5.0 
1,92 11.6 
0. 54 3.5 
0. 48 
0. 92 2.0 
0. 81 9.5 
1.46 19.0 
2.00 20.0 
4.72 13.0 


Stations. 


Nevada—Cont’'d. 
Wabuska 
Wadsworth ........ 
Wells. ...... 


SoU dihtndechatiieidecsss 


New Hampshire. 
ee 
Bartlett .... 


Berlin Mills.............. 


Bethlehem ........ 
Bretton Woods.... 


Brookline®!,.............. 


Durham 


Franklin Falls........... 


Grafton 


TT -rexetcusesnensn 


Keene 
Littleton. ... 
Newton . 
North Woodstock 


BRPGNOUER cco cceccecesccss 


New Jersey. 


Asbury Park ............ 
ED 6uucecceceeveuess 


Belvidere ...... 
Bergen Point 


DT sbeeeedasecaccess< 


Bridgeton .... 


Browns Mills............. 
Cape May C. H........... 
Charlotteburg ............ 
GUND o60 coceetscoveeeas 


College Farm 


SET gcepcencccececess cus 
See 
Englewood ........00+++: 
ee 
PE = cnc ckctasoones 


DID socsescnvesces 


Indian Mills. .... 


Jersey City......... eee 


Lakewood 


Lambertville ............ 


Layton ..... 


Moorestown .............. 


Newark 


New Brunswick . “ee 
DE cucndes cnsedsecees 


Oceanic . 
Paterson .... 
Phillipsburg .. 
Plainfield 


Plainfield .........-++++-. 


Ps pbseeeseese 
Sandy Hook.. ..... 
Somerville ......... 


a 9S euaaGhasad 


Sussex .... 
Toms River . 
Trenton. 
Tuckerton 
Vineland 
Woodbine. 

New Mexico. 
Alamagordo.. 
Albert. 


Albuquerque. . se + 


Alma.. 
Alto...... 
Artesia .. 
Bellranch 
Bloomfield . 
Brice...... 
PE 660% eceeee 
Casasalazar..... 
Chama 
Cimarron. 
Cliff... 
Clouderoft. . 
Datil . 
Deming. . 
Dorsey .. 
Eagle Rock Ranch. 
Elizabethtown. . 


Espanola. 
Estancia. 
Fairview . 
Fort Bayard. 


Fort Bayard.............. 


Fort Union. 
Fort Wingate 

Fruitland ..... 
Gallinas Spring 
Gran Quivira . 
Hillsboro ..... 


Temperature. 
(Fahrenheit. ) 
gig 
| : 
oe He 
2 - a 
A = = 
° ° ° 
66 5 32.6 
59 0 3.5 
47 | —14 23,5 
48 —13 22.2 
57 — 4 27.0 
60 —5 33.6 
oo —9 23.4 
65 4 31.2 
66 0 29.0 
57 — | 26.6 
60 —5 2.8 
57 —13 | 25.2 
6 | —7' 27.8 
65'—9 23.4 
67 1| 2.8 
55 5 | 2.3 
60 8 37.4 
67 11 36.4 
68 3 34.8 
67 9 | 35.8 
72 4 37.3 
74 6 39.3 
73 2 | 37.2 
66 13 39.8 
67 2 33.3 
74 5 38.4 
71 2 | 3.9 
64 5 | 32.5 
67 10 «36.8 
61 6 34.1 
70 2 35.5 
70 4 38.2 
72 6 41.0 
74 0 38.0 
61 11 | 37.2 
70 5 | 37.6 
70 6 36.7 
65 ' — 5 31.0 
72 5 | 37.2 
66 9 36.1 
69 7 | 37.2 
66 3 33.7 
64 9 | 36.9 
65 12 | 36.8 
67 7 | 34.8 
70 5 35.6 
65 2) 34.0 
65 13 36.7 
66 8 35.0 
7 8 37.1 
67 | — 1 | 33.9 
7 2 37.5 
72 10 «39.8 
63 | — 2) 36.3 
71 1 33.0 
67 8 | 38.8 
70 11 | 40.8 
68 11 s4t,1 
65 | —4 35.8 
66! 13>, 39. 1° 
75 5 40.0 
69 3 37.6 
60 -~3 2.1 
71 16 «40.6 
77 11 2.6 
66|—2 33.9 
68 11 3&8 
54 | —10 26.4 
55 | —11 | 28.2 
70 9 | 37.2 
68 —1 34.5 
59 7 31.4 
48 16 «620.2 
69 9 38.6 
7if| — 4¢ 29.84 
62 —16 30.0 
66 9 | 37.1 
4 0 33.0 
63; —9 31.4 
57 | —10 | 29.5 
aS — j 29.8 
64; —7 | 32.0 
64 6 38.2 
65 2' 35.3! 


Precipita- 
tion. 
3 3 
5. (4, 
, 4 il 5 
as | ?& 
es ig 
3 3 
& 

Ins. Ins 

0. 58 es 
2. 28 2.5 
3. 50 29.0 
3.30 46.8 
2. 55 19.5 
2. 67 13.0 
5 | eee 
1. 29 1.5 
0. 40 suee 
2. 61 6.6 
3s | =m 
2.27 9.8 
1, 36 7.0 
1, 26 7.4 
2.14 10.2 
1,45 6.0 
2. 52 6.0 
3.92 as 
2.42 10,1 
2. 98 6.7 
3. 28 3.7 
2.31 3.0 
3. 59 4.5 
3. 34 0.6 
3. 40 25 
2. 33 1.2 
2.72 3.0 
2. 65 2.0 
3. 22 20 
3. 04 0.7 
2.90 5.0 
2. 90 1.5 
3. 02 4.5 
3. 86 20 
2. 83 1.5 
2. 20 3.5 
3.18 3.2 
3. 36 3.3 
8. 05 5.0 
3. 00 2.5 
2. 19 3.0 
2. 85 2.3 
2. 36 2.3 
3.17 3.3 
2.7 4.0 
2. 78 6.2 
2. 67 2.8 
2. 78 3.6 
2.77 2.8 
2. 88 1.8 
2. 04 4.0 
8. 29 5.0 
2.90 2.5 
2. 68 2.5 
2. 58 4.5 
2. 48 7.0 
3. 59 0.3 
2. 90 4.0 
2. 26 2.5 
3.13 3.0 
0, 85 8.5 
0.20 2.0 
0. 20 2.0 
3 | =e 
0. 68 6.0 
0. 35 4.1 
0. 25 28 
0.19 2.0 
0.71 3.7 
0. 67 6.5 
0.30 3.0 
2.10 21.0 
0. 05 0.7 
0. 34 1.0 
1,00 11.2 
0. 35 4.2 
0. 66 6.0 

T. Ze 

0. 57 7.8 
0. 58 5.5 
0.91 11.0 
T , 
0. 08 1.0 
0.30 8.0 
0.41 0.2 
0. 35 4.0 
0.07 1.0 
0. 45 5.5 
2 : 
0.71 7.4 
0. 25 4.4 
0. 65 7.0 
0.50) 5.0 
0.038 0.5 
0.41 ' 3.5 


January, 1906 


| 


Temperature. Precipita- 
(Fahrenheit. ) tion. 
| 
3 |% 
+ 
Stations. . 8 = ° 
8 g oF | os 
s s Ss isa 
a 3 i aoa x 
)e §€ | /3 
ES -— © > 
sii gia le 
New Mezrico—Cont'd. ° _ ° Ins. Ins. 
Lake Valley.. near Ae wee 0.68 9.5 
CO ra 63 —6 33.0) 0.04 0.5 
oe 69 18 41.3) 0.15 
Los Alamos Ss rer sae nae 0.13 2.0 
i  coreadabesneaes 64 3. 30.4 O12 1.0 
Piccridedesastesncees 52, —18 26.9) 0.70 7.0 
Magdalena... .. PE SeeTy= Se was 0. 08 0.5 
EES Rea Se 0. 40 4.0 
Ditncdidies érecubssbeedaedea uw OS 0.8 
Mesilla Park . 76 9 lig | 7 
Mimbres. nndiwiéokees aheeeseeleseens 0, 32 2.0 
Mineral Hill............. mS 0. 39 4.5 
EE » ccuhknes oo bé0e 77* 12¢| 43.82 0, 26 3.0 
Mountainair ............ 53 0 29.0 0. 40 4.6 
ee § <ceiccqesees 69 10 | 41.4 0.46 4.0 
Tl iictiteiesisgteceseleenies Re tveesed 
Patterson sata eaeee 0. 39 3.5 
Eee 71 6 38.0 0.56 5.2 
hich tehnnnsdeaebees 68 —1 32.2 068 0.3 
re veneu at - 0, 38 1.0 
cd cetetehenkedses 73 Ww 389.4 0. 45 4.5 
Dt ttédtusenesiekee 60 14 27.4 0.34 5.0 
Ds ectvenwubedus odobee Rap Ree = 1,10 11,0 
I hae fondest 53 4/ 32.4) 0.10 1.0 
San Marcial............. 69 ph 7 0 See Spee 
a 55 16 | 28.6 0.24 0 
ee 70 8 | 35.2 0. 49 5 
Ee See enw 0. 68 0 


_ 


Tres Piedras ............ 52 | —19 
Tucumcari . oh eiehed 67 1! 
Sr cacsupantiesssees , 
rcs ccdwedseuanine 65 8 
ET d bbl nals ised dihddh Ula oral baiind 
Weed..... bo enbus on Genenadinsede-s 
Sheehan: aap 
WE csceceses eee 58 16 

New York 

Se acccuccenssvcasse 67 10 
Dt Ataheoucendh neue 71 2 
Akron....... jetts obbnnaubeanas 4 
Se aaa Se 
Angelica 63 2 
BREED ceccvcccceccses 70 6 
ee 65 12 
CO ree 62 3 
0 ere 64,—7 


i cols citc teas Sand dete kddleenens 


PD Scene ogducszenes 
i adéds marksends eaeeee 


Baldwinsville ..... 


Ballston Lake ............ 


Bedford . 
Berlin. . 


Blue Mountain Lake ms tap 


Bolivar. . 

Bouckville 
Brockport 
Cape 
Carmel! . 
Carvers Falls 


MND be. cknkan<codcsees 


 dxcunésndess 
Coe 


Cooperstown ....... 
Cortland 

Cutchogue 
Dannemora 


Fayetteville 


in steekeeehenes 


Franklinville 


CS Ad. 00660004 ensanes 
PE Rcchacedeckdsene's 
Glens Falls.............. 


Gloversville. ... 
Greenfield. ... 


Greenwich ...........0.. 


i  2c6 nicer daeede 
I a itn wo sis od 
TT c+ scanesee ce eens 


Hunt. , 
Indian Lake. . 


Jamestown 
Jeffersonville...... 
Keene Valley 
Lake George 
Le Roy 
Liberty.. 


| Littlefalls, City Res....... 


Sa aR 


MBBS 2c ccccccccseses 
Cold Spring Harbor ...... 





70 5 
68 2 
68 1 
61; —2 
60 4 
62 iY 
67 | — 7 
69 1 
62|/—2 
55 2 
oo —10 
65 )—1 
58 |— 9 
62 2 
58 ry 
62;—2 
68 2 
60 | 11 
58 | 7 
68 12 
64 | 2 
70 2 
72 5 
59 | —26 
68) — 7 
te 3 
68 | —10 
62 23 
60 3 
Oo — 6 
60 7 
64; —2 
65 | —6 
64; —7 
enetll waned 
62 6 
69 | — 5 | 
62 | —21 | 
70 4) 
72 | 
63 0 | 
62 | —15 | 
60 4 
70 2 
62|— 2 
62' — 3 


20. 6 0. 70 
39.4 0. 70 


0.20 0 

0.8 T I 
0. 32 8.5 
sees 0. 60 6.5 
0. 64 5 
27.8 + oar 
30.0 2.12 14.0 
33. 0. 90 1.3 
iF __ 
7 1. 63 8.0 
30.4 1, 59 9.0 
33.1 es stbse 
28.1 4.00 22.0 
32.8 1.79 1.0 

30.6 0.45 T 
a 1, 09 28 
32.0) 0.96 4.5 
32.0 0. 86 4.7 
30.3 2. 86 14.0 
29. 4 1.53 3.9 
35.0 1.94 1.2 
30.2 2. 32 6.0 
nae 2. 75 18.5 
30.9 2.02 8.8 
ae 3.47 15.5 
31.8 1.56 8.5 
28. 9 Dew tcsaaes 
30.3 2.59 2.5 
27.4 2. 47 7.0 
32.6 1. 43 3.0 
25.6 0. 85 5.0 
32.0 0. 52 2.0 
M2 4.49 1.7 
28.4 2.34 7.5 
32.0 1.57 4.7 
35.8 2. 62 7.0 
24.4 0. 47 2.4 
27.0 1.49 8.0 
29.2 2.31 10,1 
pane 1, 85 5.0 
31.8 1.11 1,2 
33.6 | 0.89 0.f 
22.5 1. 70 21.0 
30.9 2. 06 5.0 
30.4 1. 73 5.5 
29.4 2.10 16.0 
22.6 0.70 3.0 
nines 3. 47 10.5 
28. 9 1.99 10.5 
2.8) 2.90 20.0 
28.2 2. 30 9.0 
| 29.8 1. 59 4.0 
| 29.0 1, 39 5.0 
26.5 0. 54 1.5 
se 3.2 
$1.2 f ee 
30. 6 2.35 16.5 
23. 6 BGS Lscacs 
31.8 1.07 2.7 
ey Saar 10.3 
31.0 % | eee 
26.6 2.09 6.8 
28.0 2.44 11.0 
31.4) 1.47 9.5 
28.7 | 2.36 1.5 
27.9 1.99 11,0 
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MONTHLY WEATHER REVIEW. 


TABLE II.— Climatological record of cooperative observers— Continued. 





Temperature. Precipita- 
( Fahrenheit. ) tion. 
a 
= = 
3s a 
Stations. 8 -. 
ga ge 8s 
ais), | 98/78 
a on —| c — 
ef 3 434 8 
“ “ a = - 
New York —Cont’d. ° ° ° Ins. Ins 
Lockport ....... avnn annie 69 -2 | USB ]..... 
SPEED sadcececusecueses 60 .6| 2.29) 18.0 
EEEERD. «2 <00-200000: ee 1,13 8. 
Lyons. itietire kin teeny 70 0 2.56 9.5 
iddletown............. 65 8 | 2.05 3.5 
Mohouk a 60 8 2.96 3.0 
Moira . atareeeen 71 5) 2.05 2.0 
Mount Hope,. éseentas 59 7) 38.07 2.5 
Newark Valley. ree eee Speen 1.51 2.0 
New Lisbon ............. 63 | —10 | 28.2) 2.02 5.0 
North Hammond. ¥ 65 | —8 | 26.3 2.24 7.0 
North Lake ......cccceees ee oll Fe Nndccs keksddaas 
Ogdensburg ............. 65 —10 26.8 1.07 9.0 
iss ntastoccccdices 72'—2 | 82.1 1.14 5.0 
= * Falls 68 0 30.6 231 9.5 
Otto. aadenediase 68 1 | 32.2 0.43) ... 
a mba cianie 61 3130.6) 211 10.0 
SN OE csc cvesévas 58 11 | 35.9 | 2.95 4.5 
Palermo......... pabebe tests sishiseckeleasseal Se 8.2 
POF OIE s cc ccsvcccocccce 68|/—6 2.4) 1.13 5.1 
PEER sisesvesivsocoe] i 4/268) 1.10/ T. 
i, eee eee 67 0 | 32.4) 200 3.0 
I ob epadnecese nese 65 | —10 | 26.0} 2.12] 13.0 
SS 5 9 | 27.4, 3.50 11.0 
Richmondville 66 | — 3 | 31.1 1,84 8.0 
0 rere 70 5 | 32.8) 1.86 7.5 
OO eS padauce 7 1 34.2 0.50) 10.0 
Romulus. anieeeeas 70 8 | 33.2 1.41 21 
Salisbury RY st cbakvn 65 —6 | 28.7 2.10 2.0 
Pe - 65 19 24.2 1.94 13. 2 
GS <n snk sne cues 58 2 | 34.2 2.10 2.0 
SE scccncncnenwance 63 12 36.4 3.56 3.5 
errs 70 5 | 31.6 1.16; 4,2 
Skaneateles ............. sank sksahineeeas i 2 ere 
Southampton............ 56 11 | 36.0) 3.79 6.5 
South Canisteo .......... 68 4 31.0 1. 54 6.5 
South Kortright......... 65 -7/| 30.4) 1.88 4.0 
South Schroon...... one 56 | —12 | 25.5) 2.08/| 15.2 
a ere 60) —5 | 28.8) 179) 10.5 
TS 63|—9/ 28.6) 4.02] 19.5 
Ticonderoga ....... .... ae em 1.10 2.5 
Volusia. . kiuenites 68 4 31.0 1.11 8.0 
Ww appinger Falls ........ 63 1} 32.7) 4.07 5.5 
| | TRE ead a eee 1.71 8.0 
Watertown .............. 66| —7/ 29.4 1,82 7.0 
Lo Fee 71 |}—2/|332)| 1.38 2.0 
Wedgwood....... 67 0 | 30.2 0.94 2.5 
West Berne.............- 70|— 2) 30.8) 0.66 2.0 
Eerie ser 71 | —1 | 32.4 1. 65 7.0 
PR es acimeneirnds 65 | — 4) 30.6 1, 49 3.5 
Ee ae Ae See ee 1. 05 4.5 
North Carolina. 
Battleboro.. : ae enn eee fee ae 3. 93 0.8 
SS 71 7 W.0 6.73 0.1 
Brevard....... nee 64 1 40.3 12.50 6.0 
EY kenathavnaded 65 12 41.0) 6.82 3.0 
Bryson City......... “ Pee ae ee 
Buck Springs............ 56 3 34.1) 16.31 17.0 
Caroleen .. rere 68 16 43.0 8. 52 3.0 
Catawba. se ee Tere Meee nee 7.78 
Chalybeate Springs. wen 75 18 | 46.0) 4.04 r 
Chapelhill. errr yr 74 19 | 43.7 | 5.00 | 
Eagletown 73 2 43.7 3.19 0.6 
Edenton ....... bevnvesid 72 25 | 47.2 | 4.30). 
Fayetteville..............| 78 20 48.6) 405/ T 
IN, 6cdatnechautecs 77 22 | 45.2 3.53 
Graham .......... sciveusionececheasessiebeone 5. 26 | 
Greensboro ............. 71 18 | 43.9 6.27 
ES SE ae Pe 4.73) 1.5 
Henderson ........... 74 22 | 43.8 | 2.94) 
Hendersonville. 65 12 | 41.4 12.40) 10.0 
ESP 60 17 40.4 12.94) 3.5 
Hot Springs ............ 67 16 44.8 éccabe 
Ria te 600hanreenes 64 9 35.4 7.72 7.1 
Ae 79 21 48.0 3. 68 .0 
 inbb-esne oban ethene 65 10 43.6 8. 50 
Lexington .............. 70 13 | 42.0) 7.41 | 
ED ss vndeadadints a 70 13 | 438.4) 5.11 20 
Linville...... sheciekasan 60 4 | 36.2 I. 
J ee ae 75 17 45.0 | 3.84 I 
Lumberton.............. 78 19 | 46.8 4.10 T 
Manteo.. sebesousnss 73 28 48.2 6.71) T 
Phvdueich Sovesdeus 68¢ 18°, 43.8¢ 10.21 13.0 
Marshall . elon 69 18 887 5.45 7.0 
| Se 76 15 445 4.44 
 cnbeebinnseretons 75 13 | 44.4) 5.14) 
Morganton .............. 68 11 | 44.5 | 7.22) 8.5 
ines ns <eckeuts 66 11 | 40.6) 5.96) 1.5 
fh | ee See ee ae 8. 28 
akcntnscccdns coseckisesank sncddlanesak 8.60; 2.0 
PEED ovtvevdriesses ae 77 17 | 46.0 463) ‘I 
ee 77 23 | 48.0) 7.62 r 
Patterson*!............. 65 13 | 38.0) 7.77] 6.2 
Pinehurst . 7 22 | 49.0 3.84 | 
RS Ss 63 4 35.6 | 16.87 11.5 
Pittsboro... .. 7 15 | 44.3) 4.69 | T. 
Se eer ..-| 482 
er 704 18? 42.07 6.68 ' 4.0 
‘ ‘ 


Stations. 


North Carolina—Cont'd, 


Rockingham. ..... 
ND cat to at esé-s00 
Salisbury ... 
Sapphire. ... coeee 
Saxon. ceecesosee 
Scotland Neck. 


a ee 
Ee 
GE Ge vinadedindwees sae 


Southern Pines........... 
BOUGPEES 6 onc cccccccsces 
ae 
, 0 ar 
Ce 


Washington........ 
Waynesville ...... 


| eb daacnaies 


Whiteville ........... 
North Dakota. 


GER fis 6005 dees secscae 
BE chain ke stcutusevers« 
itch desestvens.sakeaed 


Bottineau ...... 


ae NARS I 
0 eee 


es addins 


SED Grn esidcysenaeny 
re 
Donnybrook ............. 


Dunseith 


a es ca eneasd 
iis -wicindepia nate 


ee 
Fargo 


sac ciac nc Seen 
PD Kin dddeeedoucseues 
Fort Berthold............ 


De CP cnccend. ove 
ae 
Glenullin ....... 
eee 


SSE eee 
SS ee 
PG tis cone teanecweae 
PEG oko vccvccecses 


NS igendcasanse 
LaFollette.. . 
Larimore .. 
Lisbon ....... 


McKinney SOMERS 
arr 


Mayville . ‘ 
er 
Melville . 


Minnewaukon ee 


Minot... 

Minto....... 

Moyersville 

Napoleon. cane She es 
New E ngland - robwee 

Oakdale pew aa ebind eke 


os shed dacdsccacenss 
PU OO scisnnsesedede 
DN ccctancenes tecxok 
DDcecce ceuducccas eens 
a aera 


Rolla. 


Rugby ..... See a 
Sentinal Butte paces alt 


Steele....... 
University . 


Wahpeton Fania habia 


Walhalla........ 


Washburn Sera Pere 5 
Willow City.............. 


Wishek .. ........ 


0 REESE eer 


Amesville . 
Atwater 


Atwater seeeeesenees 


Benton Ridge .. 


Bladensburg ............. 
Bowling Green. ........ 
SIN 66.4045 chee edneces 
Renee decadusans 


Cambridge ...... 


Camp Dennison . adelblees 
Canal Dover.............- 
COMBO... cc cescccceccccces 


Cardington ........ 


CIES 0004 dcnvscence 
Clarington ............... 
Chaser ale ...cccesscccens 


Cleveland d . 
GO n.004- en 005 


of 


Maximum. 

Minimum. 

Rain and melted 
snow. 

Total depth 
snow. 
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te 
RKO 
-—-aScosx 


= 





FROK 


Voce onooco 


— 


NI NS OV 
> 


ceoucc 


~ 


te 
Naoanwovncoe & 
coce 


~ 


PERE PNOSSN 


CK asaooceca-its 


eS Or ee I 


POA Ss 


“1S 
NES 


Crmto~ 
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— 


anuncnocse 
= 


Dm 


~~ 
or oe 
cots 


on 


2h Oo ee 
— 


-eK 
Rs 


NEOPA SWwSe 
~ 


eres 
-~on~co Ur 


2 
= 
= 

I 


~ 


PON GSoC Sm ES 


~ 


A= Ot oa w 
—t 


2 
¥ 
o 
Somes 


Pn 
> 


eam 
y 
- 
= 


a 


0 dd 9d 8d ws 2 2 2 2 «9 «2: 
a ad ad ed a 


2one 


Stations. 


Ohio— Cont'd. 
Colebrook ........ aac s ss 
ee a re re 
eae 
En ee 
I inkicndenbdbeenacal 
PT £65%-h band nevhenie 
0 
iin taut) aidaralains 
Garrettsville ............. 
GEE Sccodexnco cues 
errr 
Nh te ck vases aenese a 
EE side vetsesendss< 
GK Sc cbadssudesces 
Dt ha« 20.csteenee aes 
Pe veniests consust 
bon dtasnhevcces ood 


Sia dinwesengesstnaca 
Jacksonburg ............. 
ss a 


n 
McConnelsville 

Pc dscpeccteececaces 
PD i 26 sacsevedseus 
DK ad cc ntadnatecsienes 


sa Laibrcalpnéedebiewa 


New Alexandria ......... | 
Ce er eer 
New Bremen ........ ae 
New Richmond .......... 
New Waterford .......... 
North Lewisburg......... 
North Royalton.......... 
PE viva bchen none by 
GE Seek shorene «ines 


| Ohio State University aii 


OFORAOVIS 2.5.0 0000c000- 
RUIN iis 0.400 04 26065800006 | 


a ee 


A ares 


a Pree 


el a bine eran.’ 


| Rockyridge .............. 


Shenandoah ......... 
eT Tee 


| BOE occ dcccccccsccces 


South Lorain............. 
ET 1 6 0eusecntteons 


Sa oa 


TOD bc0iss.00 ne vtecauscess 
Toledo (St. Johns College)| 
Upper Sandusky ......... 
PWN ie cs cvcncccsceccnce 


WOE cdecevccvcceseccs 
Waynesville ............. 
Wellington............... 
Willoughby ............. 
Wilson ....... seenendsese 


| Wooster ........ccceceees | 


EE: onan n0s0ess caes 
Oklahoma. 


PRED cdcrvivcccvesece 
Chattanooga ............. 
Enid ae - 

Erick ..... sah nine oadatee iS 
DP csissese. danes 
een kasednewas ‘ 


CR ines veencesacadas 
Harrington 
Helena........ 
Ee 
PS Kno se onedeckseeed 
IN 5 5.c.c sé chores suey 
Jenkins .. tpg ea Seba 
ED Cedi C kaon heséaneds 
TN Pre 
TT err err ee 
DE obec eenteonenc on 
Neola ........ errr 
errr 


Rain and melted 
snow. 
Total depth of 
snow. 


Minimum. 


Maximum. 
Mean. 
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se ° 


cCxunwooceoa 


- 
IPRS SOMS a 


as Pe 
aveonnwesn 
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PRE eS! 

S 
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Ne 
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<4 


= 
— a et ee 
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SAIN Dw anh 
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= 
Daewoo: 
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Sm Ort ee Om 


~~ 


Bz To te 
Sut 9 
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Am DOWar 
—nNosNeOOOOCONOUs! 
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vwcooeasrosus 


wee 
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> Bee eer Reerr rrr errr rer rr er arr 
o-. e b oO * an e - 5) a “ - = 
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50 MONTHLY WEATHER REVIEW. Janvary, 1906 
TABLE I1.— Climatological record of cooperative observera—Continued. 
Temperature. | Precipita- | | Temperature. Precipita- | mperature. Precipita- 
(Fahrenheit. ) tion. (Fahrenheit. ) tion. (F (Fahboubelt} ) den. 
| ~ i} aa 1| 
z e | 3 ° z 3 
3s a i } 3 
Stations. a. |s. Stations. s./ 3. Stations. is. 
r s Ss ; ; cold : s os 
=] so eo | =] a so  @o = | ae 
5 |: a8j/°s | = 2 as | 78 2 3 as 76 
: 2 | g & z a | § z qj a = 
718 3 q | 41/8/18 3 s 41/8/18 3 = 
| a | - a - = a ) = A |A |e |= 
Ctiaheme—Cont’ a. L | 7 ¢ ° Ins. | Ins. Peaneyteante— Cnr. ° 2, 2 Ins. | Ins. South Carolina—Cont’d. | ° e | © | Jus. | Ins. 
Norman es eee 75 | 10 41.6 1.04 1.2 || Clarion ........ dioces c]ovceseiesecs 2. 68 | 4.2 || Darlington............... 78 19 | 48.2 | 4.54 
Okmulgee. .....-. 6.665 76 15 | 39.7 2.15) 10.0 || Claysville............... 76; — 3/368) 1.93) 38.5 || Dillon...................- 78| 20/482) 4.23| T. 
PGE ccocecccecoevecces | | 12) 40.6) 0.99) 0.5 || Clearfield ................ OR SD Keene 2.56) 2.0 71 | 25 | 46.4) 7.02 | 
Shawnee ............«6- | 85) 8| 42.5) 1.0@)|...... || Coateville................ 72 8 | 37.1 | B54) 2.7 || Edisto ......... ccc cece eee! cece cfeceeesleceeee 4. 78 | 
Stillwater ............+- | 7 11 38.4 «0.95 1.0 || Comfluence ............06-) cece] ceeeelereees 4.30| 7.0 || Effingham. ........ .......)...0+-[eeeees[eeeees 6. 75 | 
TOlOgR . 2... cece eve cccees| coccslecees [esses 0.61 | 3.0 || Davis Island Dam........\.--... nidncbeneen eee 23 | dsnesbescns ‘Gae 
Temple .......6.ceecnes $1, 1h 44.8 O49 3.0 SOE sindutusccesecs cose 8 | —4/38.6 2.67 5.0 22 | 47.8 | 3.63 
Watonga .........+-++++ | 68 7 383.5 0.83 ZO || Doylestown . ...........0.|-cccscleceese|-seee 4,68 |..... | 18/442 910) 35 
Waukomis ..........--- 73 13/423 1.06; 1.0 || Dushore......... ........ 65, —2/ 31.1 1.07 3.9 | Georgeto . | 26 | 50.6) 5.95 | 
Whiteagle......... 72 9 39.6 104 0.5 || East Mauch Chunk..... 66 334.4 2.81 5.0 | Greenville .............. "68 | 15 | 40.2 | 10.68 7.7 
Oregon. ME no db cnee dsc cease ces 66 5 | 35.3 2.70 3.3 || Greenwood............... 72 2343.3 6.09 
BIDB. ccc cc cccccccccccccccleccscclececceleccoes 1.21 Eliwood Junction....... picenel Mae 0.6 || Kingstree ................ 80) 2653.3 5.04 
Albamy .... 06 cece cccceee| ceeselecweerlecees 5.7 0.2 || Emporium .............. 67 4 33.0 3.28 6.2 Liberty ...........+-.+++- 68 15 | 44.4 11,69 6.0 
BIRD cccvececcceccecosscel 62 44.4 13.89 1.0 || Ephrata............. 65 535.6 2.55 4.2 | Little Mountain 75 23 | 46.7 | 4.09 1.0 
Arlington ...........4.. 57 Bef Uee leccens [pccave Everett... a, 1, 336 256 6.5 || Pelzer... 2.2.20 .ccccececeeleccsccleresecleceees 9. 28 3.5 
Ashland. ..............- 66 20 39.0 6.28) 19.1 Forks of Neshaminy .. oe sae wee 2. 81 0.6 || St. Matthews............ 75 24, 48.0 573 
Astoria ........ ce eeees 57 3143.5 891) T. | Franklin................- 73 3/| 33.8) 2.29 3.0 || St. Stephens. .............).-+2.-[e+++-- ~~ 4.93 
Aurora (near) 57 29 «42.0 4.67 PRED dicbecsecccesece 85 4/'35.8 2.83 OTR See 77| #19 | 46.7) 5.81 3.5 
Bay City 60 31 44.0 «11,58 Sn a0 cctestseses 67 3 | 36.1 2.93 5.0 || a ESSE ee 74) 18 44.3 6.96 2.0 
BODE. .ccccecoces cvcces 57 032.7 0.97 18.6 || Givardville ............6.| eeces| coess ‘ 3.74 7.0 || Seivwerm .........-.--ee00- 80 12 | 46.2 4.73 1.0 
BEEN onc cc cccccssccees | 89) 0 18.6 3.90 39.0 MD cepeesrdueseccesce 68 0 33.6 3. 05 6.0 | Smithe Mills. Ce ae Ee See 
Blackbutte ............. | &4 27 | 39.2 4.55 5.0 | Greensboro............. seaee ciden ae 7.0 || Spartanburg.............- 69 21 | 43.0) 8.69 5.5 
Blalock ..| 5 19 38.6 1.25, 5.0 Greenville. .............. 72 10 34.0 1. 56 5.2 || Statesburg ............. ‘ 82 22, 49.8 4.91 
Bullrun .............+++ iresens lecesveloesess 8.07 SD BEE oseccccnccceses 66 5 36.0 2.36 3.5 | Summerville............. 79 23 51.2) 4.57 
Burns... | 4) —4 34 424) 33.0 OUTS wap os deewesevces 70 10 | 39.2) 2.7 4.0 || Trenton ................- 74) #26) 47.0) 5.11 1.5 
Carlvon. | 61) 28 (409 5.91 | Herrs Island Dam........|......|.----- soueit wae 3.5 TRceghehec-scekne soese 79| 21| 530.0) 474 
Cascade Locks.......... | &S 26 «439.4 Fe BO f. covee || Huntingdon ............. 71 0 | 35.8 2.79 3.0 || Walhalla ...............-- 67 19 | 44.2 10.60 2.0 
Coquille s] 06 oe cleesses 5.74 | PDs 06 ces vecvecoselecccefocesse Se 3.4 Walterboro....... ...... 83 21 | 51.6) 5.70 
GOTVEEEED vcccccscee veces 58 2 «43.4 7.22) 1.0 | A SS ee 75 1 34.6 1.77 4.0 Winnsboro . esesecee 75 30 | 46.2) 5.80) T 
SGI .- cacehondencabiienantaeveniel secre BR Se Es cen ick te cccsenens 7 439.4 239) 388 || Winthrop College .. ‘| 73] 21452) 7.28) 25 
DOCS cccccsccccccces | 61 16 383 2.04 5.2 Johnstown .............. 78 8 35.6 3.57 4.5 || Yemassee ................ 77 22 | 48.7 5.93 
Doraville | 61) 27/401 6.09) 149 ! eich va slavenevivecessteink« 232) 6.0 || South Dakota. 
DED ocosececcees -| 6 3144.6 = «(5.69 || Lansdale................ sccccleccccctecccc.| SOD fecccce |) ARGREOOM 2c. ccccccccccees 42 | —24/ 16.6) 0.54 8.2 
Echo -| 61) 18/37.8 0.66 3.3 || Lawrenceville............ 71|—1/33.6 0.76 0.5 | Academy... ............+- 57 | —17 | 23.3) 0.99 6.1 
Ella SB) 1 4 1.538 14.5 I BQ 0c ca cecesaee ceees 65 4 36.0 3.33 6.6 || Alexandria .............. 5of| —18 | 23.2) 0.16 2.0 
Eugene 68 2 43.4 5.01 T BMT ds be ccécevee cescecs 67 3 | 31.2 1,24 4.2 || Armour.................. 61 22 | 23.6 | 0.53 5.3 
EEE occtcocccepucce 74 30 46.9 838 1.0 || Lewisburg ............... 67 1 35.4 261 5.6 || Ashorofft ...............0 51 | —13 | 23.0) 0.90 9.0 
Falis City ‘aA 2 41.2 12.11 2.6 Lockhaven ............... 7 4 36.5 1. 83 2.6 Nd. vcacahnaddubens 40 | —22 15.5) 0.30 3.0 
IPREOV « «+ 58 27 40.6 7.30 3.0 || Tack No. 4 .......... 2.00.) 0ee isteaseael ae 0.6 || Brookings . 53 —16 | 20.8 | 0.17 1.7 
Gardiner . 67 81 46.2 9.74 Lycippus..............-.. 74 6 | 37.1) 2.57) 6.4 || Canton ................. 57 | —17 | 24.0) 0.30 6.0 
Glendale .................| 65] 27| 3087/1341) 30 cadedrscvescacies 70 4/362 2.62| 4.0 || Castlewood...............) 50/—17/19.8| @13)...... 
Glenora ........-- 6 eens | 8 30 «639.9 19.78 16.0 Mifflintown . én <eueun 68 2 34.6 1.92 48 || Centerville ............ ° 58 | —18 | 24.2 0. 64 6.4 
Gold Beach. ......... «. 6 31 46.6 8.53) T. } dusts necsucen isese 64, —2/382.2 1.94) 46 | Chamberlain............. | s8| -23/226] O31)...... 
Granite ... éucdl caged! sesee 2.82 |...... || Montrose ..... esses) 62) —3/ 29.5) 1.61 2.5 || Cherry Creek ....... ... | 85 | —24/ 20.7) 0.10 1.0 
Grants Pass........ .....| © 2639.2 8.85 4.5 || New Germantown. eon 70 2) 36.0 1.87 GO BG wuneccvcsosssccceses 38 22/16.4/ 1.05) 10.5 
Grass Valley .... ........| 538 10 | 35.6 1.00 Ce ED we 06ds . dks cikedectlesesecbcesesefeneses| WON | veges | Clear Lake......... ...-. 46 | —14/ 16.8) 0.15 )..... 
BEEMascccccccccscsccses, = & 16 | 37.7) 0.97| 3.2 ] bn Sb bnge duce cétscccisassechstcqs ofeneses 2.72 <<) ) _ =e 55 | —20 | 21.2) 0.18)..... 
Hood River..............| 52) 26 87.8 282)/ 27.5 || Penmar. Lecccseseselccceccfecececlecesee| 2283] &2 |] Desmet............0.. .-.| | —16/ 21.0) G19) 20 
Huntington ............ 43 2) 23.8 2. 63 21.0 || Philadel hia. ésekcececcee 71 14 40.4 3.68 eS Bice dete cs condes as0¥e 45 | —24 18.1 0. 59 6.5 
Jacksonville..............| © 24 38.1 7.14 6.5 || Pocono Lake............ 66 2/30.3 1.79 8.0 || Elkpoint.................| 68 15 | 25.4) 1.35) 10.5 
SEE otedb ¢acceneaes 52 6|35.0) 2.13 | 18.0 |] Point Pleasant...........)......]......|.....-| 296]...... | =e eRREReReees: 60 | —16 | 24.0) 0.35) 5.0 
BREED 2006 coee ceceseces 46 aes ee © Oe ED cn cadences 6ovedls seseche cece siesaces OP Beseees _ Farmingdale achend deendeakas eae Se el 0.5 
Ker 65 25 39.0 16.07 8.0 | Ee vecececsneus cosce 71 5 | 37.3 3. 72 3.7 Faulkton................ 49 19 | 17.6 | 0.27 5.0 
Klamath ebacee scant 48 TP vie’ De °° 3) eee Ft Fare 203 4.0 || Flandreau ............... 53 | —12/ 21.4) 024) 25 
iD seeses ose 52 5 31 0. 85 3.5 | & rstown. 72 0 83.2 1. 63 6.0 Forestbu 54) —24/ 18.6) 0.82; 82 
La eview...... seeestecs 4, —2 26.4 4. 63 29.0 || St. Marys ................ 62 1 30.2 2. 96 15.0 || Fort Meade.............. 64 14 | 26.2) 0.30 3.0 
Lonerock..............+. 60 2/342 1.05 )...... || Saltsburg. padewensdecdivecandivance bsneue 1. 54 4.8 | Gannvalley . .| 54) —23 | 20.6) 0.50 7.0 
McKenzie Bridge ......... 64| 21 87.0 7.45/ 5.0 ee ds ae Lescncl ME beens | Grand River School.. rie ee ee ee 
MeMinnville ........... 60 29 42.2 6.02 4.2 Selinsgrove .............. 66 1 36.8 3.09 4.5 Greenwood .............. 64 | —12 | 27.6) 0.87) 87 
Marshfield ............. .| 67 2945.6 «7.41; 0.1 | EE Cade vasédudh ss olibé ps she seks sheee oe 2.63 |...... || Hermosa............... -| 6)|—9/| 30.0) 014) 2.5 
Mecchem pun déadbunsne ce Nebees eee Soe 2.24| 185 || Skidmore ................ 72 5 | 34.2) 1.67 1.0 || Highmore................ 50 | —19 | 20.6) 0.30) 3.0 
sev tveceeses 60| 26 43.3 7.66 || Smiths Corners...........|......|.....-|-..-.., 318 | Hotch City............--.| $8 | —25/ 21.9) @16) 40 
eunt at Angel. 58 | 28 43.0 6.17 || Somerset . puttin & 2|31.9| 5.28) 8&7 || Howell.................. 46 231 16.9) 019) 2.6 
Nehalem. coecalescesciecce 11, 82 0.8 | South Eaton.. Obes secesoces 68 3 | 35.0 1.97 Se DD a ctoncedssscosnes 58 | —17/22.8| O11; 1.1 
Newport . 61; 33 46.2 6.93 Springdale ..............-|.cccecleceees|-seee.| 261] 2.5 || Ipswich 38 | —23 | 14.5) 0.78) 6.0 
AERecesenes cecees innatiodadediebendl. Dan os cing seenn dl: osdacdnmanes Tt Nc vidivanampense 42) —2/15.9| 010) 1.0 
i ccshiegh oalaeesinntcil ee copes 0.70 | 6.5 || State College............. 67 6/826 250) 33 || Kimball.................. | OD | 9.8 | wn occ ckesss-s 
GIR: ovadcceseccccsece |} 61) 16 | 36.0) 10.51) 59.0 | re 70 1/ 33.2 1.22 VR Gre ee 36 | —23 | 15.7| 0.27) 5.0 
teste binenes ver Bw Ry ok tp ery Se Uniontown .............- 78 8 | 38.4) 435| 10.0 || Mellette................. Te ae ty eee ee 
Pendleton . | S| 18/87.8) @98| 3&5 || Warren..................| 72 2/328, 1.95) 7,1 | Menno... 59 | --14/ 24.2/ 0.26) 35 
Port Oxford... Pt | $4 | 47.6 7.54 PR: vcccegecesteses 66 | — 4| 90.4 |......-].--.-- cose dcne ccceese 53 14,/19.8) 0.41) 3.0 
Prineville...... ....... | 6 8 | 35.2 0.75 | Westchester. ............ 68 9 37.4, 3.76| 2.0 || Mitchell.. 60 | —27 | 2.8/| 9.30; 3.0 
I peéedcecisessccnl Oe 10 30.8 6.50) 20.5 l West Newton ............|/......|..e...je000--| 214] 7.0 || Mound City... ceeee] 41 | —29/ 11.5] 1.00] 10.0 
Richland*........ .......| 47) —2) %.4........ | 4.0 || Wilkesbarre............. 66 4\35.4/| 1.17| 65.5 || Oelrichs............ ....| 88) —14| 26.2) 0.75) 7.5 
En cnsnenereoddisecins es:|ecesee) 215'| 14.0 || Williamsport............ 66| 7/358 1.51| 1.8 || Pine Ridge............ 60°| —13¢| 28.2°/ 0.18) 25 
dips tivennene 56) 80) 48.6 «(5.42 | Rhode Isiand. | Ramsey ............0.000- 85 | —20/ 21.2) 020) 20 
Silverlake.............. | 48°) — 5 29.2 1.98) 10.5 SED S660 v0cbie vncteces< 53 10 | 34.6 8.38) 6.5 i eS 43 | —22 15.4 0.31 3.8 
Sets ntdy cs neces dun | 38 5/21.2 2.80) 28.0 || Kingston ........... ““"""| @2|— 8/880 5.16) 9.0 || Rosebud Agency.......... | 60; —16 | 29.2) 0.58| 5.1 
rd.. | 58) 30) 41.1 6.01 Pawtucket ...............| 67 13 | 39.2 3.66 3.3 | Sioux Falls .............. 57 | —13 | 283.8 | 0.38) 4.0 
The Dalles ............. | 86) 21/386) 1.90| 142 || Providence .............. 64 8| 35.2) 3.01/ 7.5 | Spearfish................. 57 | — 8 | 30.9) 0.95 |...... 
|. aR eae | 6 $145.8 9.10 South Carolina. SE cicds sues ndaseos 52 | —22| 19.9) 043| 3.2 
Umatilla a 6 @ 387.3 0.60 1.6 BNE chic cctsddosssisces 78 25 | 48.4) 5.25 1.0 || Tyndall ..............006- 61 | —12 | 26.6 0.24 2.3 
SL Gidedesiviagneds<s | 46) —4/ 25.4 1.60| 16.0 || Allendale................, 76} 26/496) 5.35 Vermillion............... | 59) —11/ 25.8 0.42) 5.0 
WU ccnesveceeccensceccs poes.elasecéul suse 4.22 | 26.5 || Anderson ............... 68| 22/449) 8.06 1.6 | Watertown... ...........-. 45t| —14¢| 18.1° 0.26 3.1 
Wallowa 9 —4 2.5 1.4 18,2 Barkedale..............++ 71)| 273) 47.63|....... 3.0 Wentworth............... | 85 | —13 | 22.0| 0.12 1.2 
WEED siccccceccccceess 64 7 35.6 1.15 14.0 || Batesburg...........-.... 77 23 45.9 6.90 1.0 Whitehorse .............. 45  —25 | 17.8 7 T 
Warm Spring ............| & 11 38.1 1.25 Tee Bh ER cecacdcteccceccs 77; @/| 52.8) 5.7 PEE och adedetdedvescchhcsccdbenssebacssal WEP 5.0 
Williams. .............. | 7 2141.2 8.57 7.0 || Bennettsville............. 78 26 48.0 3.52) 1 } 
Penns ia. | Blackville... ............. 79 22 | 48.8 3.88 Andersonville .......... 72 17; 42.8) 650; 1.0 
BRRIED «6500 ccecescoeees 75|—2/>36.7 320 7.0 PE estdddeedsess sestece See Ee ME xscscee ecccncers 73 12 | 42.2) 3.16 1.0 
PD dneseese6seoecee 70 5 33.0 2. 63 T Bowman .... beeeoesecs 78 22 | 49.0 5. 18 Pr bsbeccesecosces se 71 15 43.1 5.01 6.0 
ES Sere kere - 2.44 1.5 || Calhoun Falls............)....../--0s0-[-e002-| 780 OO re errr [ae 1.7 
Bellefonte................| 70 7|/35.6) 1.79 5.0 | Camden ........ +e 4. 55 Bolivar ee aeeeree ie, 14 40.1) 430) T 
Brookville .............. |-..s++ er See 3.08 4.8 || Chappells oer Geer rrr Ei BO FBR oc. occ rccvcesccsee 70 11 | 40.1) 426) 1.0 
BPOWOPS. 2... 26 oe eee ce ee e[eceeeel: cece 3. 28 1.8 || Cheraw ............+.0+- 77 10 46.4 4.29 Brownsville. ...........- 7 15 41.8) 3.00) T. 
California ............. 78 3 | 38.6 1.77 5.0 GD BEs iveccecsccen: 76 204 47.84 4.50) T. | Byrdstown .............. 72 7 44.1 4.79; 60 
Cassandra.............. 66 532.0 2.35 8.0 || Clemson College..........| 7 19 | 46.2 11.65 | a ee 13 43.3) 5.74 1.7 
Centerhall ............. 67 5'33.6 2.10 BO PQ civ iccccvesciunees! 22! 49.4! 548! T. |! Catlettsburg... ........0)...cc chee eleeeeee! 468! 17 
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January, 1906. 
Temperature. 
( Fahrenheit. ) 
Stations, : 
pig 
B 8; 
* = g 
x = ® 
a a = 
Tennessee—Cont’d. ° ° 
Cedar Hill............-.- 74 12 41.6 
rr a An ee 
EE oc ones caseknes ehasncebtased «2660 
Clarksville .............- 72 12. 42.0 
| ET Se Tee HRT 
Covington...........-...-| 78 17 42.8 
DRRETIOD o.o.5 000s cecces cloenas chess cccleocee 
RONG occ cccccccceseseos 70 15 | 42.6 
Dieks0R ....cccccccccceesss 72 10 | 41.6 
BNET» enasécconcsessecses 68 9 | 41.8 | 
Dyersburg .......-..+---- 75 15 41.8 | 
Elizabethton ............. 72 12 | 41.4 
DEED 6s cccncedoscesess 66 7 | 38.8 
PED cc ccccsccccccoses 71 12. 43.0 
eae 70 12 41.6 
Greeneville ............. 73 12 | 41.5 
ML: ob Genecuenkesetinesgutpecagadnvenne 
Harriman .......-... os. 70 17. 41.4 
Hohenwald .............- 70 4 40.5 
From City ......00c-cccees 70 14 43.8 
PE dsaccesecss seve 75 74 (44.4 
Johnsonville ............. 70 10 12.6 
PGEEED 5c ccsceess ove 75 2 40.5 
OEE ccc cccccceccoseces 75 | 18) 42.6 
ea. oe ceases ccacceshccccs shessegdienaecs 
Lafayette .............+-- 71 | 45) 41.3 
Leadvale denn shh veuealianias 
Lewisburg ...........-.-- 71 14 43.0 
crn ebicinehshbebOliue tat Ee PES! 
a ag hdhedrhh eaebharie 69 | 14) 42.4 
cGee A eee 
McMinnville . 71 12 43.0 
Maryville ..............-- 73 14 | 42.7 
Monterey........-----+++-| 67 8 41.0 
Nowport .........---++00- 73 11 | 41.8 | 
Palmetto ..........-<++++- 70 10 42.8 | 
BORO ..0.2200 ce ccccsccccces 75 8 | 48.6 
Rogersville...........-..- 72 15 | 41.3 
Rugby. .........eeeeeeeees 67 10 39.4 
GPEEIGR «cc cccccccesces. 72 14. 43.4 
PED vcesnxtapeeeees 76 9 | 42.5 
SOWANES. .. 2... 2c cece ccees 67 | 9 | 40.5 
Silver Lake. .............. 65 8 | 37.8 
Bparta. 2.2... cscccccssece 77 12 | 43.2 
Springdale . .............- 74 12 41.0 
Springville ............. 74 | 9 42.0 
TE 2: ates. 4as004 6aveMiccsces swaend 
Tellico Plains ............ 71 14) 43.2 | 
Tracy City .........-++---| 67 11 40.8 | 
THOMGOR 2.2222 cccccccces 76 12 | 42.2 | 
TOES, oc cccccvccceses 68 12 | 42.7 | 
Union City...........-...- 75 0 | 41.9 | 
SS ae ae ee 
Waynesboro........ ....-| 71 12 | 42,2 
Wildersville ............. 71 13 42.6 
ei eatkihentoscsnens | 67) 14) 43.7 
eras. | 
NES cc -x cecbisidebtiorbiaiedl’s coe] coece 
DT tdnenenchate denned ended ee ee eee 
ee oe Ses ‘eae Ree 
BIE ccccacgcocsccsccees| Hl 981884 
RG  scntccankecdads 83 | 14) 46.4 
DORUERORE . 0 cc ccccccsvess 83 22 | 54.7 
Beeville.............-+.--| 85} 22) 55.1 
Big Spring......... .----- 87) 12) 47.6 
Di cheesisinentsdeuiiianens Se Se 
DOGTRG o.005.0000scccccccees 2) 18) 45.4 
SN. 6 cccccccscesesss 78 | 11 | 44.6 
Booth er pore eee 
i icidnhavcwcevenessens 78 13 | 46.2 
EEL cénconcin: cs cccusthsssen’ = See 
Brenham 78 27 | 51.8 
PED cacdsecesacecesea 75 21 | 54.5 | 
Brownwood .............- 82 14) 45.5 | 
GIR. cccscscescceves 77 8 | 49.6 
Snes ceanensaneeon 74 13 43.4 
SEEERcr ob eddcncesce« 75 10) 43.4 
ST i dances. steceskuc 70 12. 37.0 
SINNER, 06 00200555 esc0ces 85 17 | 530.8 
ESS ee S4 10 46.5 
Columbia, ........... — 77 21 | 53.6) 
PSS Se RE rE 
GMBORED. 2 oc cccccccccesss 78 19 | 48.6 
i ticcuvuakneceues 77 | 20) 51.0 
SE hase Setewnienuneed 79 | 22) 51.2 
SED bd0cs ccccessentseoss 78 26 55.1 
I a ti aint den ach dtd 74'—2)| 42.0 
errs | 78 12 | 44.4 
a errr . ca 24 52.0 
EE TE FE ER 
ibs oa cnctewk debi AEPELS ere aebae 
RE ol, inca thio hinsiele ka 77 24 | 51.2 
DOD ccccevsscccsves 81 20 | 52.0 
PS: crcseanceesss 81 30 | 59.4 
SS 78 25 | 52.7 
. ) aa 76 10 43.4 
Fort McIntosh ........... 8 | 21) 53.8 
Fort Ringgold 86 ' 25 59.7 


PELE Te ee So OT So Ce PS 


TABLE II.— Climatological record sine cooperative observere—Continued. 


Precipita- 
tion. 
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MONTHLY WEATHER REVIEW. 





Temperature. 
(Fahrenheit. ) 
Stations. : 
ae 
§ g P 
Be) Ss 
x ws o 
= a a 
Texas—Cont’d, a » sg 
Fort Stockton ............ 85 12 46.0 
Fredericksburg ......... 76 16 | 47.9 
GORMORTEIOs occ cc cccéccceclecsccsivcacse] coose 
Georgetown ...........-+. 77 16 50.1 
ID ie cc nnccscessinss ees ree ge. > 
CORRE . cccccncssecessass 83 10 46.0 
Grapevine ..........+... 77 15 46.8 
GIES 060508 sccesees 73} 11 | 43.7 
Hale Center........... .- 69 14 41.0 
Hallettsville ....0.scscee: 79 25 «53.4 
ST  cnaciadenneanhs xan 85 12 44.6) 
SP ere 80 21 | 49.9 
POUND ccccce csccesclsscnr clocssecissacee 
EDs 5.064.cdbevecces« 4 14 43.0 
SE 72 7 | 39.8 
i ctccnebbeds. Jee | Supediccwie cawegte 
Hillsboro .......... aug 75 15 | 47.4 
Rs cteceesnwseene 04s 78 20 50.8 
Huntsville ............... 82 17 | 49.1 
OED 6c v0-0s 6000000060 76 18 47.4 
See re ee 76 17 | 47.6 
DE nd eae: poewnnaviceens 78 15 | 46.5 
J eee 80 14 | 49.8 
Knickerbocker..... .... 82 10 | 48.1 
Koppert .......-+.--see00- $00 alocceceiessens 
Lampasas .......-.......- 81 16 | 46.8 
La Para...... ee oe 
Liberty ....ccccccccccsess 80 22 | 54.4 
NN cad inet aeccbastbbews 80 20 | 49.0 
RD. oc 8460 0000ck00n0]. dene lesteuals osais 
Longview .............45- 77 20 | 46.2 
DME Gn dns. cncteuacenass 79 23 | 52.0 
Marlin 79 22 | 48.9 
Mexia 77 20 | 46.8 
PPT 76 19 | 43.4 | 
Mount Pleasant ..... 78 14 | 48.0 
| Nacogdoches ............. 78 19 | 47.4 
PEED Secccnvscscewenass see eaesecal esnen 
| re 76 9 | 43.9 
See eer 82 21 | 53.2 
Port Lavaca. .........0.. 79 26 | 54.4 
CEE o.0.0 06.60 60900-0006 80 19 | 46.3 | 
Rhineland . 84 10 | 42.2 
ES ee 2 ee Pn ee 
Rock Island. 80 26 | 53.3 
rrr re en are Sa 
Rockport. ......scsccseess 68 32 | 54.4 
rer 82 28 | 56.6 
Ba os co tscsseve 77 21 | 50.0 
Be GI oa cc cccccecccescs 79 12 | 47.8 
Santa Gertrude........... eS See Ps < 
Seymour .... 0.2.02. sees s4 11 | 44.4 
ROMOER 2c cccccccccccccce 79 8 | 45.6 
Sugariand ..............: 88 23 | 55.0 
Sulphur Springs.......... 78 13 | 46.5 
a ag eeoocccesscerecees 76 18 | 47.6 
DE isvcnsst absentee 78 | 20 | 46.0 | 
Valley FUMCHMON. .....0000].sceccfecoess ore 
Victoria. .... 2... cece .ee- 81 25 | 54.4 
I. cietincatdndnes kien 78 22 | 51.2 
Weatherford ............ 76 14 | 45.2 
errr pear Seen aaa 
Willspoint................ 77 14 | 48.0 
Utah 
Alpine ocfecees 
per eer re edd 
AMOUR... 2c ceccccce coves | 27.3 
rrr 52 | — 2/| 28.8 
Blacksmith Fork......... ee ee z 
CE,  condcadwenese< 44 —15 | 17.0 
Castle Rock beedcindesioaetel 
Cedar City ...............| 8&8 3 | 34.2 
I iaiiontes in'vaxkcckn dps Haeekaaiioheneal 
COFIMME 2... ce ccccvcccccess 44 | —10 | 22.4 
COyoto,, . 2... cece ccecceces 2; —21 | 19.0 
nk ce venkoens srsdees 63 | — 7/| 27.4 
Emery ..... ineiace 46! 5!) 26.4! 
Experiment Farm ...... 67 15 | 38.4 
Farmington .............| 50 3 | 27.8 
Fillmore. ... 55 1 | 30.8 | 
Fort Duchesne ........... 41 | —18 | 10.0 
DUNE cosncenectiinss seuss 53 5 | 31.5 
Giles . 56 | —21 | 25.2 | 
Government Creek ....... 46 3 | 27.5 | 
GERFOOB. 2... cccccscsccces 53 1 | 27.9 | 
Green River. 52 | — 3 | 25.5 | 
i cseccsccecnccessvecs 44 —16 | 20.8 
BOE vac cccecccecnsses 48 | —21 | 21.4 
BORED, sdcccccesnwanesausen's 63 2 | 33.6 
SNUG . on ct.ccct tenes i ee Pee 
Ibapah .........-..-- icihiee 48 | —17 | 23.3 
NER. os once seew'es ss tle enanelranesab anaes 
OS eee 54. —15 | 26.6 
Cin aneeescesbences 40| — 4) 18.9 
DE Piivvnée sdbsbatesede ee 53 — 3 | 2.3 
Levan 45| — 6/249 
BED titennsesct eheoaet 45 | —23 14.1 
' Logan... 541 —15 ! 21.4 





























‘Temperature. 
| (Fahrenheit. ) 
Stations. : 
a 
| I . 
| 
3s veo a 
a a a 
j 
Utah—Cont’d. gy eda Yee: 
EME vvsccccccee 45|— 4) 21.6 
eee 48 | —7 | 24.0 
Ps cad. ducens 60 0r esse bie stsnalecegedinsenes 
Marysvale................ | 49 | —11 | 24.6 
Meadowville .............| 42} —38 | 21.0 
EP eee Mickie = are 
i Baukiknvanaxewen | 86] 4) 29.7 
DROID 5.0000 cvcccccessees 49 | —20 | 21.6 
Mount Nebo . ° oe 48 | —10 | 26.7 
Mount Pleasant . --| & 0 | 24.8 
OS SEP here = es aca 
Oak Clty ....cccscccccccce 50 | — 2 | 28.4 
QTE, occa vc nsccscnessess 48 | —1/| 25.0 
PORGUIBOR.....0000 cescscclocccccfeccescleccocel 
Park City... ccccccevesses 445| — 8) 18. le 
ParowaD ........-..se00+: 49 | — 6 | 26.6 
Payson véinthcesensl avec 
PR cet yarsseaessukbens 49 | — 9 | 25.9 
errr 70 —14 | 26.4 
PROVO 00 coc cscs ssccccees 50 | —12 | 25.9 | 
en ere ere Se 
7a 53 | — 6 | 28.5 
i ccicvespnitanal ~ ae 1 | 39.0 
BE. GOOrBe. ..ccccccccccecs 70 11 | 40.0 
Salt Air.............-000- 53 | — 1 | 26.4 
Se iin ccnsstunsntnn 50 | —22 | 25.6 
er 47 | —13 | 20.2 
Soldier Summit ......... 35 | —15 | 17.6 
Strawberry Valley........ loadsa eee en 
| Sunnyside .............-. la idaceie Re Spree 
MINES ia acntates ckarces | 62 8 | 24.0 
SED hace csctetdescseesis | 54 7 | 28.3 
|S eae eR eeEs | 52) 3| 284 
Trout Creek .............. | 65) 2 | 27.9 
CFOS BD occ secscscss sce | 49) —4/ 243 
CO ee | 38 | —10 11.3 
Ww et evedasbeedecess 48 | —14 | 17.5 
Burlin ne Ss ees autnedal 64 | 2 | 31.2 
Cavendigh. ........006 a0. | 55°) — 7e| 25. 0¢ 
OS eee | 8 | —11 | 22.6 
OOP WEE 0000s cc cccc cece + 61] 0 | 30.6 
Enosburg Falls........... | 65 | —17 | 25.1 
Jacks onville.............. | 59 | —10 26.9 
Manchester .............. 638 | —4 28.4 
Norwich ..... 57 | —15 | 20.5 
St. Johnsbury. . 54 | —17 | 23.6 
_ are 64 | 6 | 26.2 
_ > | ERIN Sere Pere PoE 
Woodstock ............... 52 | —14 | 25.0 
Virginia | 
APCOMER, 600.0 020000800008 77 | 8 | 40.3 
ORI sb oir 008 60 644-08 73 | 14! 41.7 
Barboursville ............ 71/ 10] 41.8 
| Bigstone Gap............. 72 8 | 40.3 
Blacksburg. .............. 65 | 11 | 37.0 
IN occ nencdcceccscsleesesclecces secnnce 
| Burkes Garden........... 63 | 2 | 35.0 
Charlottesville ........... 69 | 16 | 41.0 
CRRETIBTETID so cccccccccccccie sews feces sie oc nw 
GI anc csccccvescess 73 13 | 41.3 
Dale Enterprise .......... 70 2 | 37.6 
Danville ......... shennan’ | eee eee oe 
Dinwiddie ...... ....... 76 10 | 42.2 
UE iiinenkaccesents | 67 9 | 39.4 
PUES vcckcctcssecess | 7 19 | 40.0 
Fredericksburg ......... | 7 8 | 41.4 
Grahams Forge 67 9 | 38.0 
TERREBOOR.... nc ccsecccvscces 65 22 | 43.8 
Hot Springs............. | 63 8 | 36.0 
ee mere wee! idee i 
Lexington .. .......... | 70) 12| 39.3 
DER a dgned seeenmiess } 7] 6 | 38.7 
DOU es cagaes asecactsece 69 | 7 | 394 
Mendota .............+... Is ccccclescscclescess 
Newport News.......... | 75) 22 | 45.5 
Nokesville(near)......... 72 11 | 39.4 
Petersburg ............... 76 10 | 41.8 
GENES oc. 0c coccsvescaces | 70 15 | 40.4 
as Ke re Sere 
Is acon cncs cnscous RUE ane | - 
Riverton .... 2. .ccsccccessleccoes lwonss lieeass 
OED cacccdactccavecss 76¢ 18°) 42. 6° 
Rockymount............. 67 12 | 42.1) 
Shenandoah.............. SSS ae tensa 
Serre ls seees eeeenn ovens 
Speers Ferry............. ctoeselvccees coscel 
Spottsville ... ...........| 76) 15 | 44.8 
casei aniced | 69| 4/398 
Stephens City ........... | 74] 9 | 39.2 
i cnccudasuuencet | | 7/418 
Williamsburg ............ | 7% 17 | 43.8 
BEE 5 56660S4 bbe << 74 8 | 39.5 
ante | | 
| Aberdeen ................| 57 28 | 41.2 
AROROTOND . 6 oc ns ks staves 56| 29 | 42.1 
SNK 3s casciiarcescia een pars 
| Baker........ | 58 26 | 38.6 


Precipita- 
tion. 
~ 
3 = 
a 
.. | So 
& =68 
. ° °° 
ag j*8 
£ c| 
3 ° 
& 
Ins. | Ins. 
0. 52 5.0 
0.52 | T. 
0.75) 5.5 
0.98 | T. 
0.90 | 
0. 40 2.0 
1.12) 5.5 
2.40; 8&5 
0.18 3.0 
1, 59 
0. 32 1.5 
0.80 | 1.0 
4.02 | 
0.28; 0.2 
O35 |...... 
1.31] 5.5 
1. 34 | 1.5 
0.27 | T. 
3.45 | T. 
4.11 1.5 
2 2 | 3.5 
0.60) 6.0 
1.00; 0.5 
0.10); T 
082; 3.0 
O88) 6.5 
0. 00 
1. 40 
, 2 
1.98 1.3 
2. 52 . # 
0. 93 
1, 05 4.8 
1.48 3.4 
0.36) 2.0 
2. 40 5.5 
4.85 T 
SGP iceces 
3.10 4.0 
T 
0.48 | 
0. 50 2.0 
0.70) 7.0 
2.96 | 
1, 31 
2. 00 | 
2. 00 
0.10 | 
0. 56 
0.34 
0. 52 | | 
0. 16 | 2.0 | 
0.13) T. 
1. 37 
2. 28 7.0 
1,12 7. 
1.31; 5.0 
8, GB fe cece 
1, 34 | 
1.38} 1.0 
0. 89 2.5 
1.50 
3.16 | 7.0 
| 
1.93 | 20.0 
2. 49 72.0 
0.29 | ines 
1.10) 11.0 
2. 46 23.5 
LG tescews 
1.87 | 19.2 
0.68 | 6.6 
2.80 | 28.0 
2.10) 10.5 
2.23 | 21.0 
0.31; 2.0 
* | eer 
| 
2. 38 16.6 
5 eee 
0.35) 3.5 
Sf ae 
0.82 | 7.8 
0.64) 44.0 
3.21) 7.5 
3.10 13.5 
3.49 | 17.2 
0.74 6.0 
8.38 19.0 
0.12; 12 
O. 38 fos 
4.00 | 13.0 
0. 85 8.5 
1,13 11.3 
1,64 7.4 
1.) 15.0 
4% 2 eee 


Rain and melted 
snow 
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Stations. 


eamgteCeaee d. 
Bellingham .... 
Blaine ......... 
Brinnon...... 
Cedonia...... 
GOIN: cc cccccceses 
Cheney. 


Clearbrook ............. 


Clearwater 


Cle Elum.......... a Tiaies 


Colville . aged 
Coneonully ...... 
Coupeville .. 
Crescent. . 
Cusick ..... 
Danville .. 
Dayton.... 
Easton 
East Sound ..... 
Ellensburg .. 
Epbrata 

Fort Simcoe 
Grandmound 
Granite Falls .. 
Hatton . 

Ilwaco .. 
Kennewick. 
iocwes eee 
Kosmos .... : 
Lacenter ....... 
Lakeside . 
Lester. . 

Pi vneeée 
Loomis.... 
Merritt. 
Mottin 
Mount 
Moxee..... 
Northport. . 
Odessa !. 

SED basbeose vee 
Olympia ....... 
Pinehill. . 
Pomeroy .. “e 
Port Townsend . 
Pullman . 
Rattlesnake 
Republic .. 
Ritzville ..... 
Rock Lake 


r Ranch. 
leasant . 


Snohomish .... .. 
Snoqualmie ...... 
Sout 
Sunnyside. ..... 
Tekoa... 
Touchet 
Trinidad. 
Twisp.. 
SD ¢ cedee 
Vancouver . 
Vashon....... 
Wahiluke.. 
Waterville . 


Wenatchee (near)... pps ; 


Wilbur ... 


Zindel.. 
West ene 
Bancroft . , 
Bayard........... 


eae Seinins 
Berkley Springs pt oweane. 


Bluefield. 
Buckhannon 
~~ pied 
Cairo...... 
Central 


Charleston ............... 
a eee 


Durbin weawe 
Elkhorn. ..... 
Fairmont . 

Frankline«. 

Glenville. 

Grafton . 

Green Sulphur Springs. . 
Harpers nny: 
oa 
Huntin on. 
Leonard, . . 
ns - 
Logan..... 

Lost Creek 
Madison....... 
Martinsburg . 
Moorefield .... 





Rabie eee 


MONTHLY WEATHER REVIEW. 


TABLE IT.—Climatological record of cooperative observera— Continued. 


‘Temperature. 
(Fahrenheit. ) 
gig 
EI] 3 ‘ 
) | g 
ais z 
a Pa a 
o °o °o 
60 26 «424 
44) 625 | 40.2 
53 2 | 39.8 
4 6 | 26.0 
58 28 | 41.2 
49 3 30.0 
“4 22 | 37.8 
57 29 | 39.8 
51 5. 3.4 
49 2) 27.2 
4) —38 | 2.0 
57 28 | 42.7 
44 1 27.6 
40 0 25.4 
45 6 M7 
61 17 | 37.9 
56 22 4.0 
50; — 2) 29.2 
44'— 4) 26.0 
56 225) 38, 2 
58 2% | 40.3 
» 9 31.2 
60 30 43.9 
58 lo | 36.0 
56 20 | 35.6 
59 23 | 39.4 
55 27 40.0 
45 7 | 28.7 
55 17 | 34.2 
4s 7 | 23.6 
43 2) 2.0 
62 19 | 37.4 
58 28 «41.0 
57' — 1 30.5 
42 6 26.5 
45 4 20 
MM us) 42.2 
56 27 | 40.6 
56+ 18 | 37.8 
56 9 | 37.0 
55 31 | 42.3 
46 8 | 32.9 
4s 8 29.9 
42 —1 | 25.4 
49 6 | 31.2 
53 25 40.4 
M4 29 | 41.4 
56 26 | 39.3 
58 30 | 43.4 
59 19 37.6 
45 2/| 23.2 
43 8 | 22.0 
ns) 29 «40.0 
59 29 | 41.8 
‘4 30. 42.2 
56 15 | 33.7 
“4 0 22.6 
M 8 28.0 
40> —5/ 24.2 
57 18 37.9 
76 4 41.2 
69 2/ 32.9 
71 1 | 37.2 
7 5 38.3 
The 8) 37. 4¢ 
65 10 | 36.2 
74) — 4) 87.8 
72 0 | 36.7 
77|—2/ 40.2 
76 3 37.0 
73 0 | 42.4 
75 1 4 
77|—1/| 3&3 
65 5 | 32.4 
70 12 | 39.8 
76|—3/| 40.2 
72 38.8 
77|—1/| 39.9 
75 2 39.0 
73 7 | 38.2 
69 14 | 39.7 
75 6 | 38.5 
63 5 | 36.6 
69 10 37.6 
7 11 | 42.8 
77|— 3) 40.0 
78 6 | 37.9 
70 8 | 37.2 
77 2/384 


Precipita- 
tion. 


Rain and melted 
snow 


Total depth of 
snow 
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Stations, 


West = —~walginens ont’d. 


Morgantown... 
Moundsville. . 


New Cumberland ....... 

New Martinsville ....... 
Nuttallburg............. 
dab nd akobecndaess 
PE aterdnddtensésee 
ike nd cesece pieek’ 


Point Pleasant 
Powellton........... 


Princeton ............ A 


er 


ya 
Southside . 
Spencer . . 
Sutton ...... 
Terra Alta. 


a rtract... 
they Fork. 


w ebster Springs .. tk Aa 


Wellsburg. 
Weston .. 
Wheeling 
Williamson. 


Amherst . 


eee 


Appleton 


Appleton Marsh. Basi ele 


Ashland. . ‘ 
Re 
Beloit .. 
Berlin. . 


Black River DN, ives 


Brodhead ...... 
Butternut...... 
Chilton ... 


Chippewa Falls........... 
SE NS crcces vecencce 


Downing . 
Eau Claire . 
Florence 
Fond du Lac . 
Grand Rapids. . 


Grand River Locks...... 


———e-- 
Hancock . 
Harvey....... 
Hayward ..... 
Hillsboro...... 
Koepenick 
Lancaster 
Manitowoc... 
Mauston..... 
Meadow V alley . 
Medford. ..... 


Minocqua .. 


Mount Horeb........... 
Neillsville ............... 


New London... 


New Richmond .......... 


Oshkosh 
Pine River 
Porta, 
Port Washington... ... 
Prairie du Chien .. 


SINE suds dswvoes nko « 


i iccegcdinwess 


Sheboygan ......... Sas 


Spooner 
Stanley 


Sturgeon Bav ( ‘anal... 


Valley Junction. 
Viroqua tte eeeeeee 
Watertown.. 


SE eee 


Waupaca 
Wausau 
Whitehall. ... 

Wyoming. 
OE scans - 
SP cnnesecdeens'se 
Barnum 


Barrett Creek Cabin..... 


Basin ... 
Bed ford 


Chugwater............... 


Eee 
Cody . 
Daniel . 


Temperature. 
( Fahrenheit. ) 
- ¢ 
= s 
gi gla 
3/818 
a a = 
o °o °o 
76 6 39.4 
76 4 388 
73 8 | 36.4 
79 5 40.2 
58 8 | 30.4 
754 74) 37.24 
77 —5/| 38% 
67 3 | 36.5 
77 6 40.8 
75 10 41.6 
62 3 | 33.0 
77 6 38.8 
78 1 | 39.4 
76 2) 39.4 
70 2 26.2 
72 2 39.0 
72 4 31.6 
7i 3 | 37.8 
78 | — 2 | 39.7 
74 5 40.6 
71 7 | 35.8 
80 12 48.8 
64 10 38.0 
45 | —12 | 20.4 
45  —10 | 20.7 
47 1) 24.6 
4 —12 20.4 
42 2) 21.4 
5u 20 17.4 
59 0) 2.5 
47 —7/ 21.0 
6 —3/ 27.2 
i) 22 17.4 
53 1 24.6 
45 ll 20.6 
45 -20 | 17.2 
44 16 19.4 
45 4 21.1 
52 8| 3.9 
47 17 20.0 
46 28 15.9 
4 —12 2.0 
57 3 | 24.8 
46 —21 14.6 
50-12) B.2 
48 —20 19.7 
51 —8 | 2.4 
55 4 27.4 
44 8 | 22.2 
6 —15 19.0 
46 15 19.5 
55 22 | 18.8 
4 = «=6—19 | 18.7 
| —6) 23.8 
4 —16 | 19.3 
47 —5/| 23.4 
4 —11 18.8 
64 —3 | 24.2 
45 —28 17.0 
47 3 | 24.2 
49 —10 | 22.4 
52 6 23.6 
5s 4 26.3 
49| — 5/| 23.7 
46 —24 | 17.6 
60 6 | 30.0 
56 5 283.6 
43 24 «16.7 
43 —20 17.9 
46 0 2.3 
44 14. W.7 
43 11 | 21.7 
57 -5 | 24.3 
44 -12 | 21.4 
46 -13 20.4 
45 27 | «18.4 
43 ay 16.0 
52 | — 30.4 
63 18 | 23.2 
43 30) (C69 
45 | —18 | 17.6 
43 31 10.8 
59 12 26.4 
60 0 | 28.2 
60 —10 31.2 
59 | — 4) 32.3 
4 | —31 ! 16.4 


Precipita- 


JANUARY, 


Late reports for December, 1905. 
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Stations. 


Temperature. 
( Fahrenheit. ) 


1906 


Precipita- 


tion. 


2 
3 
= J at 
B® 8 ¢ is 
3 = 2 — 
= a = % 
| 
Wyoming —Cont’d. se aad ° Ins. 
Elk Mountain Sa Oe Sere eee 1. 62 
a 53 14 23.8 1.10 
ts dnc edndy ede 41 —15 19.4 1, 37 
Experiment Farm........ some 0.15 
TEED coseccesess iene “46 29 | 18.0/ ..... 
ES See 38 27 «11.8 1. 25 
Fort Laramie Msbenes 63 9 | 2.8 T. 
Fort Washakie.......... 47, —-20 20.9 1.12 
Gillette... ya deGe swpawee 54 —11 (27.50. 
Granite Canyon.......... 57 2/237 030 
Granite Springs.......... eves ose 0. 16 
Green River........... 48 21 18.4 1. 01 
Se as 4 23 28.0 6.38 
A < ith Gp bedieen ceew 6he<nens binten 0. 95 
Hyattville............ , 60 10 26.4 0.40 
Iron Mountain........ 5b 7 26.6 0. 26 
Jackson .... ern 40 —29 13.4 3.13 
Kirtley MH —10 26.0 0.64 
Laramie.... 52 —11 24.2) 0.58 
Sa a ee 42 17 | 22.5 0. 51 
Little Medicine........... 46, —20 17.5) 0.24 
Lolabama Ranch......... ee oe 0.47 
SS ae 54 1/ 29.7 0.17 
PD? ¢eveeseeecceucs 45 2 2.4 ).. ‘ 
SE cttcedunes cbdei 64 —10 32.4 030 
Pine Bluff. .. ieiietiat 68 0 31.0 T. 
Pinedale .......... ore 40 —25 13.8 1. 00 
SS 55 11 | 15.8 2.09 
th .. cduveneangneaee 41' —7/ 22.9) 0.42 
Sheridan . 59 15 25.8 1.00 
South Pass € ity . 48 —21 15.8) 4.30 
a i> pedhedds cateess 41 22 16.0 2.67 
The smopelis, . cavawe 44° —18' 17.6f 1.05 
fells. . setae desnans 42 —2 14.7 3.60 
Wheatland ............ 65 1 35.0 T 
Wolf. 64'—3 | 34.2 1.10 
Yellowstone Pk. (Fount)¢ 48 22 | 17.2 
Yellowstone Pk. (G. Can.) 40 —2 14.6 ey 
Yellowstone Pk. (Lake) .. 38 | —23 «14.2 4.99 
Yellowstone Pk. ( Norris). 35 —30 11.6 4,40 
Yellowstone Pk. ( River. ) 40; —22 > «17.6 1.61 
Yellowstone Pk(Snake R) 40) —25)| 18.6 3. 70 
Yellowstone Pk. (Soda B. } 44 —22 | 17.2 1.44 
Yellowstone Pk. (Thumb) 36 —28 «12.4 aid 
Yellowstone Pk. (Up. B. ). 45 22 (17.4 4. 88 
Porto Rico. 
has 6000000 605008 93 46 «68.7 1.07 
Aqua buenos....... soho wens aloes és 2.32 
Aguirre. 99 60 75.5 1.97 
ae Sere sO 50 | 66.8 5. 50 
SA rere rer 90 52 | 71.4 1. 36 
ae 81 51 | 67.5 1.75 
Bayamon...... 87 5572.0 1.42 
SED oc cv nscvcedescucces 87 53 | 70.8!) 1.44 
Canovanas 87 65 | 75.4 2.25 
CGT. cocscves 85 70 | 77.3 2.02 
Cidra, ..... 86 5370.0 2.23 
DN ae a sabe iwadees 91 67 78.8 0.05 
ST waneassutecanenae 92 ‘4 76.8 1. 25 
Fajardo ...... ag 61 | 77.4 1. 30 
Guanica..... péimne ones 91 54 | 73.2 0. 33 
CE Se eee See 1. 59 
Re s4 59 | 76.5 3.07 
Divdhuscneceseews 87 66 76.7 1.13 
Isolina....... 87 56 70.8 1, 56 
Juana Diaz . adirenees 92 61 | 77.8) 0.76 
SE SEE re 90 53 71.3 0.41 
iD venteus, besnwée 5 56 COB. 1 3. 02 
i crcincctenewews 86 58 | 72.4) O15 
i SUbés shandaseenen 9 57 | 73.3 1. 36 
ETERS 90 62 | 77.5 3. 23 
ee 90 5774.0 0.91 
EE adet cickiu a whee 92 4 | 72.6 2.18 
Ponce ..... 86 59 | 74.5 1. 05 
Rio Blanco....... 87 57 | 74.4 3. 59 
Rio Piedras .............. a ee 
San German............ ‘ 90 59 «75.4 1.24 
Oo Ee 87 5472.6 2.60 
San Salvador............. S4 ‘4 (70.1 0. 83 
Santa Isabel............. 87 56 «73.407 
Vieques . . se \ cavesson 92 65 | 77.5 2.17 
Yauco. 88 52 | 72.6 0. 36 
New "Brunswick. 
es GE Nenadendeonececs 46 —1 2.0 5.49 
West Indies. 
Basseterre, St. Kitts..... S4 67 | 76.2 2.25 
Late reports for December, 1905 
Alaska, ° © © Ins. 
Chestochena. . 22° —Bwe 300.2 0.75 
Cc eat or ( ‘enter. beéee 4% —33 —2.1 0.97 
MD o66606-e6 c0ececcccs 17 SO -14.8 0, 20 
| Fairbanks........ 33 —55 -13.4 0. 60 
Fort Egbert......... sien coos] BE 
Fort Gibbon ..... 16 —62 -16.6 0.70 


Total depth of 
sbDow 


2.4 








=--——_—_- 











January, 1906. 


Stations. 


Alaska—Cont’d. 
Fort Liscum 
Juneau. na 
Ketchemstock . 
Rampart .... 
Suurise. 
Teikhill...... 
Wood Island . 


Arizona, 
Showlow ..... sh 
Arkansas. 
Bee Branch. 
Pond ; —e 
California, 
Summit ...... 
Towle.. 
Willows o° 
Colorado. 
Lake Moraine ..... 
Florida. 
Fort Pierce. 


MONTHLY WEATHER REVIEW. 


TABLE II.—Climatological record of cooperative observers. 





Temperature, | Precipita- 
(Fahrenheit.) | tion. 
= S 
3 ° 
- | 
gig ot | sn 
si2 .| 88/78 
% | s/s = 
s —_ y « 3 
= A a Fo = 
° ° e Ins. Ins 
39 4 24.4 7.75 62.7 
46 20 | 36.8 | 10.32... 
14 0606——5!I -11.0 0. 20 2.0 
13 - 56 -16.9 0. 33 3.2 
Hi 14 0 8. 48 & 
37 | —25 4 2.34 5 
61 12 .2 2.42 2 
eae 1.49 16.0 
70» 15 637. 94 4.70 5.0 
58 Se 36.09) 2.35 T 
39 10 25.2 3. 70 37.0 
71 15 39.0 5. 62 32.0 
68 35 «600.8 0.95 0.0 
47 19 16.8 0, 05 1.0 


s4 46 65.8 3. 41 


Stations. 


Kansas, 


Coffeyville............ 


Louisiana. 
Caspiana............ 
Massachusetts. 
Lowell . 
New Jersey. 
Tuckerton ...... 


New Mexico. 
Pasa 


Mountainair. . 
Springer.... 


North Carolina, 


eee 
Rockport..... sbawd 
West Virginia, 
Wheeling. 5 
Porto Rico, 
Aqua Buenos. 
Corozal. 
Isabela 


Temperature 
(Fahrenheit. ) 


Maximuw. 


Minimum. 


Mean 


Precipita- 
tion. 


sLOW, 


Rain and melted 


0. 64 
3.04 
0. 25 


7.07 


i 


show, 


Total de pth 


Ins 


53 


Late reports for December, 1905— Coutinued. 


EXPLANATION OF SIGNS. 

* Extremes of temperature from observed readings of dry 
thermometer. 

A numeral following the name of a station indicates the 
hours of observation from which the mean temperature was 
obtained, thus: 

1Mean of 7a. m. + 2p. m.+9p. m. + 9p, m,. + 4. 

2 Mean of 8 a. m. + 8 p. m. + 2. 

§Mean of 7 a. m. + 7 p. m. + 2. . 

4Mean of 6 a. m. + 6 p. m. + 2. 

5 Mean of 7a m. + 2p. m. + 2, 

6 Mean of a at various hours reduced to true daily 
mean by special tables, 

The absence of a numeral indicates that the mean tem- 
perature has been obtained from daily readings of the maxi- 
mum and minimum thermometers. 

An italic letter following the name of a station, as “‘ Liv- 
ingston a,” “* Livingston 6,’ indicates that two or more ob- 
servers, as the case may be, are reporting from the same 
station. A small roman letter following the name of a 
station, or in figure columns, indicates the number of days 
missing from the record; for instance, ‘‘*’’ denotes 14 days 
missing. 

No note is made of breaks in the continuity of tempera- 
ture records when the same do not exceed two days. All 
known breaks of whatever duration, in the precipitation 
record receive appropriate notice. 

CORRECTIONS. 

December, 1905, New Mexico, Laguna, make snowfall 
28.0 instead of 29.0; Tucumcari, make mean temperature 
34.2f instead of 34.7; Porto Rico, make Isabela read Santa 
Isabela. 

August, 1905, Arkansas, Hardy, make mean temperature 
77.6 instead of 75.6. 

Note.—The following change has been made in names of 
stations: Arizona, Tonto changed to Cline 





or 
_ 


MONTHLY WEATHER REVIEW. 


TABLE III.— Wind reaultants, from observations at 8 a. m. and 8 p. m., daily, during the month of January, 1906. 





Component direction from— 


Stations, 
N. 8. E. Ww. 
New England. Hours. Hours. Hours. Hours 
Fast i midesunddb noence cee 20 19 | 6 30 
Portland, i shegaghnie beeboews doce 24 19 | 5 7 
Command, We TW. Fac cccccccccccccccsce 12 7 | 5 14 
Northfield, Vt ..........c00000e00+ 19 34 | 3 17 
Boston, Mags.......-.-. 6. seeeeeeeees 21 23 7 28 
Nantucket, Mass..............+00++ 21 20 14 22 
Block Island, R. I ..........-..- eeee 22 21 10 24 
Narragansett, R. [.%..... ....0.e0-0 : «+ «| ina 
Providence, RB. L...... 6... 6. eeee nese 17 17 13 28 
Hartford, Conn. ...............++6. 25 23 | 7 21 
New Haven, Conn .........+.+-- one 27 18 16 16 
Middle Atlantic States. 
Albany, N. Y .. .... 0. -- ee ceeeeeeceees 21 23 | 12 20 
Binghamton, N. Y.f .....-.---+ +++ 10 5 13 9 
|) ees EE | 17; 16 23 
Harrisburg, Pa........-.....-seee0 17 17 | 24 20 
Philadelphia, PO occccccsccccccecoe 22 18 | 13 22 
Scranton, Pa... ......-... cece sence 21 21 | 14 23 
Atlantic City, N. Jo... .....cccceeeene 21 19 | 12 27 
Cape May, N. J .... 2. - cece we ceeeee 24 23 | 11 19 
Baltimore, ae 21 19 | il 23 
Washington, D. C..........-666 cee ees 21 26 | 10 17 
Cape Henry, Va. ®. ........ cece ce eeeeeele eres ocee che eas asess 
Lynchburg, Va ..........-00.0+ e000 19 21 i7 23 
ount Weather, Va. ..............+. 23 20 ’ 27 
Wertell, VO ...cccccscce. cocccscccsces 17 26 | 15 15 
Richmond, Va............. 0. -seeeeees 20 28 | 10 12 
Wytheville, Va .... 6... cece cee weeees 15 8 18 st 
South Allantic Slates. 
Asheville, N.C. ......cccccccceccress 23 22 | 18 17 
ETE UE ci scescrsedssevitnes 19 18 | 22 16 
Hatteras, N.C... 6... c cee cece ween ees 26 16 | 16 | 15 
Raleigh, N.C ........scceccsececccoees 21 2 | 13 19 
Wilmington, N. C ...........-6-005- 24 | 15 20 | 19 
Charleston, 8. C .......-...00000-0- 23 12 | 19 | 19 
Columbia, 8. C... 2... cc cece ce cene 21 16 | 20 | 19 
Augusta, GR... 06.6.6 cece cece ee cnees 19 15 18 | 23 
Savannah, Ga.... 2.2... ccc ceeeeees 21 10 17 22 
Jacksonville, Sk iti peanasstyedesee 25 10 15 23 
Florida Peninsula. 
Jupiter, Fla ..... 2... ..seeeceees owe 27 15 | 18 19 
Key West, Fla... .. 2... 6... cc ee eeeeees 36 6 | 380 5 
DE Pi icavcs sececepeeout bens Sanne beagele ta ecuns 
Tampa, Fla ........-- 0. cece cecenenes 32 4 23 | 20 
tern Gulf States 
BERRI, Di cvcescvcanesesecssses « 19 4; ma) 
BGR, GILT c cvccccccccccsccesoccceces 14 7 7 | 10 
STEED, GR Von coveccccceccecceses 10 6 9 11 
Pensacola, Fla.t ........... 0.00 eeseees 14 7 9 | 9 
Anniston, Ala..............-.+- 19 24 16 15 
Birmingham, Ala.f ...........+.... ’ x 12 7 
BORE: AED cocnccccosccecesccenecese 26 19 15 | 17 
Montgomery, Ala ..... 20.2.6 6. ce eeee 19 19 21 20 
Meridian, Miss.¢ .........-..+ sseee- + 13 8 5 12 
Vicksburg, Miss ...............e+e00+- 22 21 19 13 
New Orleans, L@ ... .... «6... c ce nene 29 10 | 17 17 
Western Gulf States. | 
Shreveport, La... .... 6.6.66 ee ee eeees 16 21 | 13 22 
PR ME, DEE oc ccccccccesscccoccse il 14 29 19 
Little Rock, Ark. ..........00-0e++0- 19 19 18 23 
Corpus Christi, Tex.............0..00 18 25 19 13 
Fort Worth, Tex..............«s0+. 17 26 12 19 
Galveston, iE nad caueubhdidlddpates 21 21 20 | 14 
Palestine, Tex ......-..-...0sseeeees 20 23 13 | 17 
San Antonio, Tex...............+0.. 22 2 20 16 
Taylor, Tex. ¢ .....---- 260+ -seeecees 8 12 3 11 
Ohio Valley and Tennessee. | 
Chattan WEED cc ccecesccecceccees 22 18 18 19 
Knoxville, Temm ........ 6. 6.scceccees 20 18 | 17 | 21 
Memphis, Tenn................. sesen 22 20 | 16 | 13 
Nashville, Tenn .......-.....-...055 20 20 10 | 27 
Lexington, Ky. ft ........-.-.-.0000 6 14 9 | 9 
Louisville, Ky ..... 6.6.66 cs ce ceeeeee 14 26 14) 23 
Evansville, Ind.¢ ................... 9 11 8 9 
{ndianapolis, Ind ..............-...05- 14 29 13 | 19 
Cincinnati, Ohio... ...... 6... ..0005 13 24 22 | 20 
Columbus, Ohio ....... 0.66.6 cece cnaes 10 $1 16 21 
NEE, IW on cccc tc ccevcccccceesvese 18 20 13 24 
Parkersburg, W. Va ................ 16 23 it 24 
BI, We WO cccceccegcesscocescecs 15 16 9 29 
Lower Lake Region. 
ITT An cain adic cuubéiiectees 9 26 12 25 
Oawego, N.Y «6.6 ec cc cece ce cweeeee 13 $2 14 16 
EL Iie cccccccsosesdecerecs 5 26 10 31 
Syracuse, N Medkes co cccecscceceoves 9 27 15 | 19 
My WD cccescesees cesses ccsescceses 8 26 9 26 
Cleveland, Ohio ... ...... 6.660000 11 33 18 16 
Seodeety Ohioft ...... secaspaeccees 2 13 6 17 
she lege emia 6 26 16 26 
Detroit, Mich yy ehastoeescons 10 25 13 27 
0 gion 
Alpen Mich ep eeasios aneetcueseveess 17 23 8 32 
Escanaba, Mich.............0.6-ce0e0 21 7 9 27 
Grand Haven, Mich................. 13 23 14 25 
Grand Rapids, Mich. ...............- 14 24 14 24 
Houghton, Mich.f .................- 8 4 14 10 
Marquette, Mich .............+.0+05 13 20 9 82 
Port Huron, Mich .................. 9 29 9 24 
Sault Ste. Marie, Mich ............... 18 16 21 21 
BEE, Milncncue cc veccecsous ceccceses 13 24 9 | 31 
Milwaukee, Wis .......... «2-000. e00s 13 24 8 29 
RMN, WED: cove ccccccccsveccess 14 26 13 27 
Duluth, ee ce 19 10 13) 88 


Resultant. 


tion. 


Direction Dura- 
from 


re ee ee 


sesso 


FOP SF Saree 


POP PSP eeeeoos 


SPSS seeseese 


. 16 


. 
. 


61 


73 


aoe . 
PRS 44 Adi s4ae 4 ats 


® 


aaa? 


; a 


4° 


: Saaa4a44 


as 


Pas 


SAA° AAA Adda Ka 


44° 8445 


Hours. 
24 
23 
10 
20 
21 


— 
-~_—x 


CSKwreeuvcoce# eee oeu 


SS AUReatecasan 


ts: 
—sOAshk ED F: 


—— 


oa 


—_ -_ 


* From observations at 8 p. m. only. 


Stations. 


North Dakota, 


Moorhead, Minn.................... 
Bismarck, N. Dak .......... ....... 
Devils Lake, N. Dak ................ 
SOUL, Bie SIE 0050055 cc0eceecas 


Upper Mississippi Valley. 


Minneapolis, Minn.*. . 


Sh MIE nine piacescequecscaces 


Charles City, lowa....... 


Davenport, Iowa ......... asec FOR 
Des Moines, Iowa .................. 


Dubuque, Iowa ............ 


Keokuk, Iowa ............... seats 
iat ondidtiescideusecachun 


La Salle, Til. ¢............ «- 


Peoria, If. oc cveceeeeeeeeee 
Ss MAMMOIG, BEb ow ccc cccccccscccccces 
I eaateel. Mo. Dheshestisetedednecess 


St. Louis, Mo ...... 


i = 9 


Columbia, Mo. *... .. 


SD GE Dns oc cc ccccnsdscnecece 
TOE, BED ccc cccccccccscccecces 
DPNidcendtesseese éntcnkne 
Ps TP sv cocncctesoscestoeess 
DE ME bigancencccssecuceeses 
oe 
WEE, BOOOE ec ccccccccccecsee- see 
Sioux City, _— DW cnetdeddntakbe. ve 


lola, 


Omahb 


Pierre, 8. Da 


A Mi, MR co cnenessosesstseseees 
WO, Ge F once ccaceccccsvess 
Nor 


thern Slope. 


| aa a 
Miles city, Pe Dicweacvieesens nonce 


SL HED senccccescocnesseess 
Kalis 
Rapi 
Cheyenne, Wyo 


DO TED ccndcuddees<4eses cocees 

Yellowstone Park, Wyo ............ 

North Platte, Nebr ................. 
Middle X 


EE Sins cseenesecescstcececves 
EN an bdwb ww eens oenkeens tacos 


Concordia, Kans ............. 


 cencnens ccscenend<awens 


Oklahoma, Okla ....... 


Southern Slope. =” 


Abilene, Tex ....... 


cata lh tan 
i i i. 656. ebaeesecasesee s 


Roswell, N. Mex. .......... 
Southern Plateau. 


PURGING DWE e coc ccsoscesccccescses 
PONE MMED ccccescccscssccccesecs 


i Hie ckensetaes ke eecovens 


Winnemucca, Nev..... ...........-. 


Modena, Utah. 


Salt Lake City, Utah................ 


Durango, Colo ............... 


Grand Junction, Colo......... pppoe 


Northern Plateau. 


ED GEN BUEN. co cices sencccccces 
i cn cnkhdieettete doueende 


Lewiston, Idaho f.. 


Pocatello, Idaho...............-...... 
Spokane, Wash .............+. 00000. 


Walla Walla, Wash ...... 
North Paci 
North Head, Wash ....... 


Port Crescent, Wash.*................ 
Seattle, Wash............ ibis aaa teats 
PS Ts 60066 06 00000«se0eecens 
Tatoosh Island, Wash.......... ..... 
PS, Es co cvccnccenccete coces 
RUE occcccccccccecceeccces 


Middle Pacifie Coast Region. 


Mc caddch asebbcacdensdéass 
‘amalpais, Cal .............. 
TT ¢.ctpeccanseceastecden< 
Sacramento, Cal.................-+..: 
San Francisco, Cal....... .......... 


Mount 


Point Reys Light, Cal.......... 
San Jose, Cal. + 
South Pacific Coast Region. 


Cl ppc babecectetesset at ecee 
Los Angeles, Cal ......... ......6++- 
San Diego, Cal ....... ndtenntn coves 


San Luis Obispo, Cal................ 


West Indies 


| Grand Turk, W.I.¢ .................. 
Hamilton, Bermuda................. 
San Juan, Porto Rico ............... 


t From observations at 8 a. m. only. 


DR acieencives ones ey 
 § 3 ae eeerrr 


Component direction from— 





January, 1906 


N. 8. KE | W. 
Hours. Hours. Hours. Hours 
24 24 18 
23 12 18 25 
14 21 15 26 
19 20 13 26 
6 9 7 16 
18 17 15 25 
12 12 5 5 
16 24 12 27 
18 17 17 22 
20 17 12 27 
19 21 12 27 | 
il 24 13 16 
12 26 12 30 | 
17 26 4 21 | 
6 10 10 11 | 
4 17 8 6 
10 30 12 23 
7 13 5 14 
16 23 13 24 
7 11 6 12 
13 28 13 21 
20 25 14 18 
9 13 3 13 
10 12 4 10 
20 26 10 17 
25 23 s 19 
22 9 8 3 
12 10 7 11 
21 17 21 24 
26 17 10 23 
10 6 6 15 
18 s 18 31 
14 28 13 18 
9 14 1 48 
19 13 2 42 
26 7 s 32 
29 11 3 36 | 
17 23 21 14) 
2 45 3 21 
19 14 13 28 
17 28 10 15 
20 15 ly 25 
18 28 9 20 
20 21 14 23 
23 25 9 17 
21 2 9 19 
19 31 2 19 
17 26 5 32 
10 5 & 14 
25 17 12 19 
2 3 20 30 
33 12 31 & 
18 13 22 21 
9 15 33 17 
37 11 19 5 
29 16 4 31 
12 17 18 30 
22 19 24 17 
9 12 19 82 
13 29 21 15 
26 9 2 35 
26 12 10 32 
9 40 12 12 
16 22 22 18 
6 3 21 3 
3 16 36 16 
16 24 27 i) 
7 41 8 17 
10 26 28 9 
3 15 17 4 
11 34 26 5 
12 34 6 19 
6 25 25 12 
14 21 19 25 
12 31 13 18 
12 29 18 13 
26 17 18 13 
40 14 6 13 
18 21 25 9 
26 14 11 22 
12 6 4 17 
19 18 22 13 
20 12 21 25 
34 4 i9 23 
31 14 11 17 
12 23 0 
21 20 17 16 
18 45 4 


Resultant. 
Direction Dura- 
from— tion. 

° Hours. 
w. a 
n. 32 w. 13 
s. 58 w. 13 
s. 86 Ww. 13 
s. 72 w. 10 
n. 84 w. 10 
s. 62 w. 17 
n. 79 w. 5 
n. 79 w. 15 
s. 82 w. 15 
s. 13 w. 13 
s. 52 w. 23 
s. 38 w. il 
s. 14 w. 4 
s 9e. 13 
s. 29 w. 23 
s. 56 w. il 
s. 58 w. 13 
s. 56 w. 7 
s. 28 w. 17 
s. 39 w. 6 
s. 68 w. 11 
s. 72 w. 6 
s. 49 w. 9 
n. 80 w. 11 
n. 64 w. 30 
n. 63 w. 4 
n. 37 w. 5 
n. 55 w. 16 
hn. 66 w. 10 
n, 52 w. 16 
s. 20 w. 15 
s. 84 w. 47 
n. 81 w. 40 
n. 51 w. 31 
n. 61 w. 38 
s. 49 e 9 
s. 21 w. 49 
n. 72 w. 16 
s. 24 w. 12 
n. Ow. 8 
s. 48 w. 15 
s. S4 w. i) 
s. 76 w. 8 
s. 68 w. 11 
s. 55 w. 21 
s. 72 w. 28 
n. 50 w. 8 
n, 41 w. 11 
n. 29 w. 21 
n. 48 e. 31 
n. 11 e. 5 
s. 69 e. 17 
n. Be. 3 
n. 64 w. 30 
s. 67 w. 13 
n. 67 e. s 
s. 77 w. 138 
s. 21 e. 17 
n, 62 w. 87 
n, 58 w. 26 
8 31 
s. Me. 7 
n. 81 e. 18 
s. 57 e. 24 
s. 66 e, 20 
s. 15 w. 35 
s. 50 e. 25 
8s. 47 e. 18 
8s. 42 e 31 
s. 30 w. 26 
8s. Me. 23 
s. 41 w. 9 
s. 15 w. 20 
s. 16 e. 18 
n. 29 e. 10 
n. 15 w. 27 
s. 79 e. 16 
n. 43 w. 16 
n. 65 w 14 
n. 84 e. 9 
n. 27 w. 9 
n. 8 w. 30 
n. 19 w. 18 
s. 71 e. 24 
n. 45 e. 1 
8s. 7le. 45 





January, 1906. 





TABLE [V.—Accumulated amounts % ; recipitation n for 
1 hour 


MONTHLY WEATHER REVIEW. 


January, 1906, at all stations furnished with self-registering gages. 














each 5 minutes, for storms in which the rate of fall equaled or exceeded 0.25 in any 5 minutes, or 0.75 





a4 Ed 
Total duration. a= Excessive rate. €- Depths of precipitation (in inches) during periods of time indicated. 
= 2 
aS we 3 
Stations. s 2s 
* — = . 
s gu 8 ste 5 10 15 2 | 2% | 30 3 | 40 | 45 | 50 | 60 | 80 | 100 120 
£ From— To— 2 SS Began— Ended— & = & min. | min.| min. min. | min. min. | min. | min. | min. | min. | min. | min. | min. | min, 
| | | } | 
1 | 2 3 4 6 6 7 | 
8S ee ef ee ere Ge Evencisinae ota awe * |, 
Alpena, Mich........... BI-BB |. occ ccccccleccccccccces BoB esa v0cecnes s[cuceereorescisesess @ heses 
Amarillo, Tex ........... Be | ccowcnecesolecssnevsenes CAO Hietensstthnelvedensiacns feivéecleccephstiae [eighabedeedatisieeuD sekselasaihabeacneeeenaauttaceey D hicsdyelvoess seeieal 
Asheville, N.C.......... . | aa | SEE Peer een ePeeN Neon ans SOPH GARE ASE Ae SHARES OREN Ae oe fy Re RE EE 
Atlanta, Ga... eo BE 16nébsbecesdilseueses cess 2.11 Coecccecfocscccccceselscvccslescesslocccesiovccoslecocecloceses] cocccsloccessieccceclecceesloesess OS Nusisehhececsltls eens 
Atlantic City, Siiiedinica MN icanundavdlcchinieanned 0. 29 se parecccevsesleccocclvocsvteceses] case [ecccesleduedulessocelsercnehinncesfeeeessienenis 0. 16 | m fi 
Augusta, Ga.. eeeces BE fr sccessccccslssocecccsccel 0. 58 wee lees ve-cnccerelenccasiocsss dvecadielesectshecsectioseents scbeshausensehieresc<itadubsleeeuse 0. 49 ole 
Baltimore, Md.. ep hin eine was | ee 1,51 “ mi Jo cceccloccceclevcceclecccce|-coessloccces 0. 24 Joeeee | 
Binghamton, N. Y eases DP licsdeyewsneedssngeared a 0. 42 i ehenoesls shuns acecers wcassfoces slesescelssccasfesnesclocsen clecssasfescceccloccesclesoes sf 0.14 | 
Birmingham, Ala ....... 22! 7:14 a.m. 10:50 a.m.) 0.72) 8:25 a.m.| 8:50 a.m. 0,03 | 0,18 | 0.28 0.31 | 0.37 | 0.45 ot eee nd Gees eee 
Bismarck, N. Dak. ,, RRR ae Seay ae SF beckckekpases EDR AER Oe Se Se SREEE PARE See | ee EE Sone ae 
Block Island, append 15-16 Se en Mere ngn SP nmr wm RD Saas PRESS RT ERE SEN SNe Sees 0. 37 
Boise, Idaho............. OP be cube niecatelescteecseue’ Ee Pere errs Tee eee ee Merwe Semere RAS SP Seay RS a ORES QoRB fe oc0s olesses sieeese's 
Boston, Mass............. J eae eet 1. 05 CT ee Ee see Ore eee Sere A Sere 0.31 
SS eee 3 0. 42 aie S661) uonalranananialade i S Bisees 
GE Mess ss cesses 2-3 .| 2.65 sexausiecans, | sudauteeneuliindkbiecwes of ORR leekds 
Charles City, lowa...... WD |. cocevcovcnclocececccesee 1. 76 cfeccccclecccec|eccercleccescleceacelvccccclecccccleccecsleccess ah 
I TM Slits os oc.sc0) SED Ne voccoscncwelvcreseswnens Be ft ttaeni dane oh Ce Wks ie Me veanth dees 
Charlotte, N Cc. 3 Ag So | SPE Seema Mapes. | ee eee eee Ses Cee 0. 56 
Chattanooga, Tenn...... 2-3 1, 29 - 0. 32 
Cheyenne, Wyo......... BO feseuesscnssuheenescossees |} Se) eee pfvvaneeirecocaiccces ss sesenfscaccclacesentoesap frangn¢hedntis O heceseclicokeulenssys 
Chicago, I woe BEE faces cscrcesfocccesoccacs fe abrvscosieseen [nssseclocousalveces epvesadlbponne divwetdaleeasea D livecceliveaw levees 
Cincinnati, Ohio. 21-22 1. 00 eS 0.48. 
Cleveland, ‘Ohio. oS SEES eee ee ere ete er ree ee eee Seeeee Tne SaaS a SORE BERR ae ONS 3 fe ee See 
Columbia, aR cieeiel aie DD Be dvutdd invadiekees dbpourelenkbadeaneen a} eee Sey ae 
Columbia, 8. C........... |} B34). ot WR Ta cenn 6s anwandesead.arcncanhsnsanelieeariiecasin .| 0.34 |. 
i tccocsncl GP henseatecesd Insocneevenes CS 7 RS es * 
Concord, N.H........... _ | Sra: Kee ee SS ee Remo enr eee Sikora Kacey SARS SOS TREKS SES EAR MEER Ae ot RLS ST fatessslvhbawel bees 
Corpus Christi, Tex..... Dh neswwassasslaisesnecncns a) Te ers errr nian Speed Cain Rete Sate Ae @. 27 |..... 
Davenport, lowa.. jes Serr Sg Se erer errr rere renee. eee? Meee Pen EH ete KoRn ee tere Maes * 
Denver, Colo............ 7 of GD face cc cccvoncleoces ccecceel-soanclesosd sioknanelavescoate deanslt ceca elivegheleusnssbebtes spieaaal-osens bd 
Des Moines, EE |” | RR Wea: 1. 46 RRS ee © Riessssiabeer statuses 
Detroit Mich bes conv ccecs 3). 0. 44 0.12 |. 

Dodge, Kans Rivhbonevens DY) cbsuscsenscleasispeteaae WE Bhs er kdcuscstnecsenawkses | © fvsens feboudelesaces 
Dubuque, Iowa.......... 24 DU 6Sccn scence shscncssreveselescseeiicnse! baeansl:caeceb sane cian aeetnas eeaiens tlehenss baa ae Se eee ee 
Duluth, Minn............ __. | SRI eee Sees _)_} REM GS ees, A RMS Rane fer 
Eastport, Me........... I See 1, 29 REE Lo ccovslctderelessave 
Elkins, W. Va........... 22 - 1.4 0. 58 |. 

OO, ee __ |, SS Se reneee EE ivkcdscene yn thvainns, scknelriantabeeiiehes Ww lisvesdineds 

Escanaba, Mich..........| 3-4 Ee | cscccescnesal coeessnennclsses.cht es ctslace evade cageshendedehianceutbebeaslennnhalebebes alent: % 

Evansville, Ind ......... i 9 | eee oe we S| ERS SRD ee Gere Pee Seren ls RO EE A eS 

Fort Smith, Ark.........| 20-21 8:45 hear m. 5:35 a.m.| 1.98 | 10:37 p.m.) 11:37 p.m. 0.15 | 0.15 | 0. 23 0.28 0.87 0.41 0.46 1.49 0.55 0.73 0.81 | 0.93 

Fort Worth, Tex ...... DP ivaatisacbude Ah wksninedanun WE Es doneeccceirdlvtnacdsbe soclsvincuaneeanns Ses SS PGE AEN SORES BES SRE a Seeey| || Pas! Re I | 

Galveston, Tex.......... t.. 4s steeenssenes el CE Te rere Center, renee Ean EE See ( he REE Ss Ge 0. 32 |..... 

Grand Rapids, Mich . a, ), ee : of Re Ph nccs:cvcnsesdnnekecoonce i005 0 shies bonhicewadecens kina seh cebeoll sab ivanssinesitidsdcedonaesl 0. 21 

Green Bay, Wis.. 15-16 Af!) Re Ce ES Gath I Sar etreithy foi wy a ES ee. ee 

Hannibal, Mo........... | RES Bee 5 | RS SRS re Biv BBD ha cvinschonewe v], cscea 

Harrisburg, Pa........ 3-4 -| 0.73 oe clesebenisasecele.ces fooseés Oe lect-ceseuss« Teeeees 

Hartford,Conn ......... rae aft | ere Sees See . 

Hatteras, N.C...........! 2 SSS eee | Se ease eee rN eaten CE i 7% } jouw 

Huron, 8. Dak .... 20 of CM Renn du-s scbecih anes tcdeeawleosascbevedesticuixs an? © hesaskuleshoaphaeen’ 

Indianapolis, Ind. 2-3 -| 1.17 s 

lola, Kans ....... 2-3 gd Ee Sern Peer, oer ne Mam See es Se Ae Pe eget er sa ORS ©. Jocese elacsdes]s asec. 

Jacksonville, Pes Secasais | ra eee Re UE lvsvcetncscvelssines: s(austncaseniigecnels vaxeuledencoiewnes, akehelawanniientesias lee woe QHD Bi iains clodsds sheduavs 

Jupiter, Fla.. 23 .| 0.92 ecceltosage ee el Berry e! eeree TARE FES BD feeees Hitede chhadubs 

Een wear T Mo.. |, ee Por ea St RE ee SS Rf BOE 5 cnuastenionweddekeissdacthennen GF focccvelecweesleoeces 

Key West ‘la. 5) 6:50 a.m.) 2:45 p.m.| 1.91 | 8:41 a.m.) 9:16 a.m. 0.49 | 0.07 0.18 | 0.26 | 0.34 0.43 | 0.63 | 0.68 |..... esas 

Knoxville, Tenn. os DP fotnacncsdcnddvdeaksosnae nl GRU Deakeees acts Ren eS EET: pag puss). woes sketeceel shasrivedsepal, seeeatneoee, lebopesiesasne 0.31 |. 

sed ceicat MINN cccserteastlscrsancccsce UE Denencccceanal saidndvanaycfebeebuteeses Timastiliaics dt eaaliaaeccie cl ae eee * | 

4 RE SY RR sopearreepaes LEE Eowseces ¢ceeel weunsnsiceadhsxecoriees teanansiobaten 0.13 | 

Lexington, Ky.......... . ) I Reaiieianss hf SEE SSRIS RN NES Se OURS (Pie racer Weert! Ose NAS SO RMER Ek ORES oe SEE RES poi: 

Lincoln, Nebr........... -2 etal $0 40.6056 of QHEEE ote ck0c 55.A5 viene ts phckeelanece sess ebulnan we ihe ackedliandesieeess tii beasiciseteee ee ee OS levasteloivexel Sedu 

Little Rock, Ark....... 2-3 Khon eee a eee ee Sd ee a ee 

Los Angeles, Cal ........| 18-19 eeank eee rey © fd ee ee ee ee ere es erry) ere ewan Saae Dap! en TR Eh Pes ee i ees Ree 

Louisville, Ky........... 2-3 ee A) aie Dili iat seni dibues.é 0. 29 

Lynchburg, Va.......... x, on EE ee ciiiekin da Aaeebeat cena EN BN SES 0, 42 |. 

Macon, Ga..............-| 22 DN. 3:30 p.m. | 2.34 | 12:33 p.m.| 12:45 p.m. | 1,14 | 0.40 | 0,64 | 0.70 |......)...ccc).ccccclesececlecscecls eevee. 

Madison,Wis............  } ee eee 1 RSPR ay EE is AE TCR Sha. aaah, fame Stet crate O. 19 Jocseccleccsvcleccces 

6 ' y P 11:15 a.m.| 11:43 a.m. 0.01 0.16 0.38 0.45 | 0.48 | 0.63 | 0.69 teens 

Memphis, Tenn......... 21-22 10:55 a.m D. N. 3. 58 ; 3:34 p.m.) 4:14 p.m. 71.09 | 0.13 0.28 0.37 | 0.42 0.57 | 0.63 | 0. 68 | “0.78 (Peer 

Meridian, Miss..........| 21-22 4:49 p.m 6:15 a.m. 1.61 3:06 p.m 3:26 a.m.| 0.88 | 0.11 | 0.31 | 0.56 | 0.67 | .....]......]...00-|e eee E tay 

Milwaukee, Wis.........| 15-16 POR SSE 0.98 |....... pide ovanefess ccilbeneschetcceditscnssfoocace) seviebscapale neashilssavilenescaenaien GOO Incvicdissswetliaceds 

Minneapolis, Minn...... aged ee es: BCR ar: UE Biskcnpibiann tl co ccevecncsteateahieshavebinedas aa a pe rages TeRiSks oe die SME HGS: Darah 

Montgomery, Ala....... 3| 7:15 a.m.| 11:55 a.m.| 1.16| 9:29 a.m.| 9:40 a.m. 0.28 | 0.17/0.53)....) |. 0777" sasshossseslesecuelesses sivmhspalnsanasivecen al 
Se 21-22 8:15 p.m.) 12:10 p.m. 1.54 5:39 a.m.) 7:00 a.m. 0.13 | 0.28 0.33 0.35 | 0.37 0.39 | 0.41 | 0.46 | 0.56 | 0.64 0.87 | 0.94 & | ee ae 

Mount Weather, Va.....) 3-4 |......... 0.0)... cece cece 1. 23 int then Ge canes’ inmn ee wa nevvisdeed ahacecghhaxssdisdensdesdsdivaset = 

Nantucket, Mass ........ SN Scdviathbwiilitierediinda’s 1. 

Nashville, Tenn......... 21-22 1.2 

New Haven, Conn. ...... %-4 1. 

New Orleans, La......... 4 ERS Se: 0.7 

New York, N. Y......... 34 1. 

Norfolk, Va............. 34 0.9 

Northfield, Vt........... __. | RO Pe ie 0 

North Head, Wash ...... GE Sindducatensdhtanshsstanae 0. 

| os Swpheene Bar’ | igeenmebeeads pabapehenass 0. 

Omaha, Nebr............ FECES HS aaes 0.‘ 

ERS BR | CRN ates Geert: 0. 

Parkersburg, W. Va..... | 28) 1.1! 

Pensacola, Fla.......... 2 Sm eee 0. 

3] eens | RRA A a 1. 

Philadelphia, Pa......... | OPE Garett sey: | 1. 

Pittsburg, Pa............ PT cdc cieuunekulvainavaiene 0. 4: 

Portland, Me ... .... SSS See aa: 1. 

Portlana, Oreg.. ht RRR eee ape 1. 

Pueblo, Colo............. | ERS Relea ites: 0.4 

Raleigh, | 25-26 oh 

Richmond, Va.......... _ | SS eee 1 t 

Rochester, N. Y......... | ae: 0. 

Sacramento, Cal ASR: Ces pe 1. 

St. Louis, Mo .......... Wk fad Keune easton awuatas 2. 32 











Stations. 


St. Paul, Minn. 
Salt Lake City 
San Antonio, tex 
San Diego, Cal. 
Sandusky, Ohio . wee 
San Hae sy sy Cal ...... 
Savannah, Ga. een 
Seranton, Pa 

Seattle, Wash. 
Shreveport, Tc deel 
Spokane, Wash... 
Springfield, Il! 
Springtield, Mo. 
Syracuse, N . 
Tampa, Fla. 
Taylor, Tex. 
Toledo, Ohie 
Topeka, Kans. 
Valentine, Nebr. 
Vicksburg, Miss . 
Washington, D.C. 
Wichita, Kans .... 
Williston, N. Dak.. 
Wilmington, N. C.... 
Wytheville, Va.......... 
Yankton, 8. Dak........ 
San Juan, Porto Rico.. 


Utah. 


Stations. 


wt. Johns, N. F. 
Sydney, ¢. BI. 
I oe eer 
Grand Manan, N.B.. 
Yarmouth, N.S 
Charlottetown, P.E.I. 
Chatham, N B. : 
Father Point, Que.. 
uebec, Que.. nace 
b ontreal, Que...... 
Rockliffe, Ont. . 
Ottawa, Ont... os 
Kingston, Ont...... 
Toronto, Ont ...... 
White River, Ont . 
Port Stanley, Ont 
Saugeen, Ont. 
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TABLE IV -—Accumulated amounts of precipitation for each 5 minutes, etc.—Continued. 


Total duration. 


5:10 p. 


m. 


m. 


From— To— 
2 3 
DN. iba 
4:00 Pp. m. 7:15 a. 
12:08 Pp m. 


Total amount 


of precipita- 


tion. 


“4:35 a. m. “5:02 a.m. 


Ei 
Excessive rate. e+ 
Zo 
oon 
i 
Soa 5 
Began— Ended— 5 S$ min. 


7:46 p. m. 8:46 pm. 0, 34 


3:07 p.m. 8:27 p. m. 0. 35 0.26 


* Self-register not working 


0, 02 0. 07 


January, 1906 


Depths of precipitation (in inches) during periods of time indicated. 


10 15 20 25 30 35 40 


min. min. min.| min. min. mtn. | min. 
0.22) 0.45 0.60 0.69 | 0.71 

0.17 | 0.23 0.33 0.43 0.52 0.59 0.62 
GD tN te vaceall “chao whisdealeanass 


TABLE V.— Data furnished by the Canadian Meteorological Service, January, 1906. 





Pressure, in inches, Temperature. Precipitation. Pressure, in inches. 
B= | |g e |e s i. 35 F% |g 
Ss 3s £ E s|s ep ig Ss 5s 
oe “< a LY s “3 € Stations. s° 7 |) ae 
“s og. £& Said Fe ¢ ot es et 
-22 @ i ss sk = 2 skh = -2282 Gta =e 
wee itaties . 2s ~ =s x sSB5 Sse £5 , 
on"s\ie'3\ aa a ge = = = Fr = *"“si'e”"3s ¢e c 
ee ess 2 2 & = = $ = $ =2i 2s Fy Fd 
< i &iaia Zig ie|é E = 7 5S 8 
Ins ins. Ina. ° ° ° ° Ins Ins. Ins Ins. Ins. ° 
29.79 29.93 07 2.8 +3.0 34.2 19.5 4.07 —1584 'T. Parry Sound, Ont... 30.02 +.01 23.4 
30.01 30,05 12 27.6 + 7.1 34.6 26 445 —0.65 10.5 Port Arthur, Ont.. 29.98 —.09 16.4 
29.98 30.09 +.12 28.0 6.2 36.0 19.9 4.65 —1.12 12.2 Winnipeg, Man....... 30.02 —.09 6.8 
30.00 30.05 +.06 29.2 5.8 37.6 20.7 3.53 1.38 2.6 Minnedosa, Man ..... 0.02 — 08 9.0 
30.02 .09 Oo W.4 4.1 37.4 23.3 3.41 —2.00 15.6 Qu’Appelle, Assin..... 29.99 —.09 9.0 
29.98 30.02 06 2.9 +69 381.3 16.5 2.20 1.76 11.0 Medicine Hat, Assin.. 30.00 —.07 18.4 
29.99 30.02 +.05 19.6 +98 29.7 9.6 277 —0.82 98 Swift Current, Assin.. 30.06 —.03 14.4 
29.99 30.02 +.04 16.8 8.8 | 24.9 8.6 1.76 —1.09 16.6 Calgary, Alberta ...... 29.98 —.05 16.0 
29.71 36.05 +.08 16.2 7.1 24.4 7.9 | 243 1.58 18.1 Banff, Alberta ..... 30. 01 OL 19.0 
29.84 30.06 02 «21.1 9.4 | 28.5 13.7 2.79 —0.94 14.9 Edmonton, Alberta.. a atiae er? 
29.49 30.04 O22) 1.6 7.2 | 25.0 22,123 1.09 11.4 Prince Albert, Sask 28.33 29.97 -12 4.3 
29.69 30.08 00 2.8 11.2 | 29.3 12.3 1.23 1.74 10.1 Battleford, Sask....... 28.22 30.06 —.02 6.4 
29.75 30. 08 3 26.6 +95) 342 19.0 2.08 —1.37 8.2) Kamloops B. C......--| 272 , 29.97 |+.01 | 20 
29.65 30.05 oO S310 9.6 37.0 24.9 1.75 —1.17 43 Victoria, .... 29.90) 30.00 4.03 41.6 
28.59 29.97 -O4 10.1 +14.5 | 22.7 —2.5 1.41 0.28 14.0 Barkerville, E ee 25.49 29.89 -00 19.6 
- 39 «630.06 —.02 30.0 7.8 | 35.8 24.1 244 —0.55 10.0 Hamilton, Bermuda.. . 30.02 30.19 06 64.4 
29.29 30.02 —.01 29.1 87 36.3 21.9 3.71 —0.34 19.6) Dawson, Yukon ees] anced deccess || tease 


45 50 
min. | min. 
0.67 0.72 

Temperature. 

= F 
S s 
—_ = 
“ | 3 

2 % 
£ = _ 

Ssh = 
#3 =| 
= S - 
= = 
2 = 
— “. 

°o 
+ 9, 32.0 
+13. 27.0 
+18 17.0 
+16 g 


1< 
“0 


- 
Canc enanwe 
> et 


i 24.4 
+ 7.6 26.2 
6 28.3 
4127 148 
+123 16.0 
+ 5.0 34.0 
+ R1 45.1 
+ 1.8 26.8 
2.4 68.7 


60 
min. 


6. 04 
0. 25 


0.19 
0. 40 
0.18 


= 
= ‘ 

ee @#ror ee ee # 
Co- 


Mean minimum. 


80 100 | 120 


min. min. min. 

Precipitation. 

—. 3 

= 

Es e 

es & 

= 2° 3 

e ia ie 

Ins Ins. Ins 
7 | 5.14 +1.06 17.0 
7 0.45 —0.37 4.5 
3 1.33 40.45 13.3 
4 0.88 O08 8.8 
4 119 0.69 11.9 
9 05 —0.07 5.0 
5 0.72 0.08 7.2 
8 0.04 0.49 O.4 
7|0.77 —0.42 7.7 
1.50 40.53 15.0 
0.12 —0.28 1.2 
9 0.72 —0.10 7.2 
0 2.56 2.83 2.9 
3 3.40 0.80 80.0 

1 6.70 +1. 76 














ee a 


© 


Janvary, 1906. 


Stations. 


Milk River. 
Havre, Mont. (*") 
James Rwer. 
Huron, 8. Dak.(*')... 
Big Blue River. 
Beatrice, Nebr (4) 
Blue Rapids, Kans (°) 
Republican River. 
Clay Center, Kans.. 
Solomon River 


Beloit, Kans, 


Smoky Hill River. 
Lindsborg, Kans 
Abilene, Kans. 


Kansas River. 
Manhattan, Kans.... 
Topeka, Kans (2) . 


Missouri River. 
Bismarck, N. Dak. . 
Pierre, 8. Dak. (*'). 
Sioux City, lowa.. 
Blair, Nebr. ... 
Omaha, Nebr . 

St. Joseph, Mo 


Kansas City, Mo.......... 


Glasgow, Mo... 
Boonville, Mo. 
Hermann, Mo......... 
Minnesota River 
Mankato, Minn........ 
St. Croiz River. 
Stillwater, Minn. (*') 
Red Cedar River. 
Cedar Rapids, lowa... 
lowa Rin er. 
lowa City, lowa (*).. 
Des Moines River. 
Des Moines, lowa..('? 
/ilinois River. 
La Salle, Ill... 
Peoria, ill. 
Red Bank Creek. 
Brookville, Pa. 
Clarion River. 
Clariem, PO. <cccccecs , 
Conemaugh River. 
Johnstown, Pa, . 
Allegheny River 
Warren, Pa. ... 
Franklin, , 
Parker, Pa. 
Freeport, Pa. 


Springdale, Pa....... 


Cheat River. 
Rowlesburg, W. Va 
Youghiogheny River. 
Confluence, Pa........ 
West Newton, Pa. 
Monongahela River. 


Weston, W. Va... 


Fairmont, W. Va. 

Greensboro, Pa.. 

Lock No. 4, Pa..... 
Beaver River. 


Ellwood Junction, Pa. (*) 


Muskingum River. 
Zanesville, Ohio. 
Beverly, Ohio...... 


Little “a River. 


Glenville, W. Va 
Creston, w. Va. 
New River. 
Radford, Va — 
Hinton, W. Va.. 


Great Kanawha River. 


Charleston, W. Va.... 
Scioto River. 
Columbus, Ohio. (*) 
Licking River. 
Falmouth, Ky. ...... 
Miami River. 
Dayton, Ohio..... 


Kentucky River. 
Jackson, Ky....... 


Beatty ville, KES 
High Bridge, 
Frankfort, >... ane 
Wabash River. 
Terre Haute, Ind. 
Mount Carmel, Ill 
Cumberland River. 
Burnside, Ky. . 
Celina, Tenn.... 
Carthage, Tenn.. 
Nashville, Tenn.. 
Clarksville, Tenn... .. 
Powell River. 
Tazewell, Tenn 


8——_8 


mouth 


Distance to 
river. 


of 


109 
45 


116 


, 809 
, 114 


784 
705 
669 
451 
388 
231 
199 
103 


15 
161 
119 
40 
10 


70 
0) 
3s 
155 
95 


58 


287 


254 
117 

65 
171 
5 


518 
383 
308 
193 
126 


44 


on gage. 


Danger line 


= 


a 
2 


~ 
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TABLE VI.— Heights of rivers referred to zeros of gages, January, 


Highest water. Lowest water. 


Height. Date. Height. 





Feet. Feet, 
2.4 7,18-20,26 2.1 
5.8 7,8 4.6 
7.2 30, 31 5.9 
1.7 19 0.5 
2.6 1 0.9 
2.5 23 1.0 
4 27-31 1.9 
a §18-21,24,/ » 
7.0 726, 27 ¢ 6.6 
1.4 1,2,5 0.3 
2.2 "4! 46 
6.7 23 1.0 
4.4 25 3. 2 
1.7 2 — 2.6 
7.3 29 3.7 
7.3 a 4,5 
” 7 5 5 5 
13. 6 5 6.1 
5 1-6 $0 
1.5 22 2.8 

1 1 24 
19.4 Sl 12.9 
14.0 31 8.8 
1.2 24 0.7 
7.9 4 2.5 
11.0 23 2.0 
6.9 23 1.5 
5.6 24 2.4 
9.0 24 2.4 
15.8 24 6.5 
V0 24 8.8 
xo 23 1.9 

0 23 1.5 
12.8 23 1.7 
6.4 23 0.0 
21.9 23 15.3 
18.0 44 7.8 
24.0 24 7.9 
ts 4 2.0 
14.5 6 o.35 
12.8 16 6.4 
12.0 23 0.6 
12.4 23 2.9 
12.0 23 0.9 

*13.8 23 2.2 
17. 6 aa 4.6 
6.0 16 3.0 
16.0 J 2.5 
5. 3 16 2.1 
8.3 14 5.0 
4.9 15 0.9 
14.7 15, 16 10.2 
10.5 16 6.8 

20.0 3.2 
16.9 6.8 
15.5 15 3.3 
17.9 16 6.0 
19.0 23 5.7 
30.9 23 11.7 

30.9 24 13. 6 
5.8 5 1.1 


range. 


Mean stage. 


Monthly 


= 


2 
_ 


en ee oe 


eae 


Stations. 


Clinch River. 
ee Ferry, Va. 
inton, Tenn ..... 


South Fork Holston River. 


Bluff City, Tenn. 
Holston River. 


Rogersville, Tenn...... 


French tN River. 
Asheville, N 
Leadvale, aa 
Dandridge, renn 


Little Tennessee River. 


McGhee, Tenn.. 


Hiwassee River. 


Charleston, Tenn 
Tennessee River. 
Knoxville, Tenn.... 
Loudon, Tenn.. me 
Kingston, Tenn...... 


Chattanouga, Tenn.... anes 


Bridgeport, Ala... 
Guntersville, Ala. . 
Florence, Ala.. 
tiverton, Ala.. 
Johnsonville, Tenn.. 
Ohio River. 


i 8 
Davis Island Dam, Pa..... 


Beaver Dam, Pa 


Parkersburg, W.Va... 


Point Pleasant, W. Va... 


auntie ton, W. Va.. 


Catlettsburg, Ky.......... 


Portsmouth, Ohio. 
Maysville, Ky.. “ 
C incinnati, Ohio. = 
Madison Ind o 
Louisville, Ky. 
Evansville, Ind.. 
Mount Vernon, Ind. 
Paducah, Ky. 
Cairo, nii.. 

St. Francis River. 
Marked Tree, Ark.... 


Neosho River. 


Neosho Rapids, Kans. ... 


Iola, Kans. 
Oswego, Kans..... 


Canadian River. 
Calvin, Ind. T . 
Black River. 


Blackrock, Ark............ 


White River. 
Calicorock, Ark . 
Batesville, Ark 
Newport, Ark.. 
Clarendon, Ark. 

Arkansas River. 
Wichita, Kans. 
Tulsa, Ind. T. (3 ‘) 
Webbers Falls, Ind. T 
Fort Smith, Ark. 
Dardanelle, Ark... ‘ 
Little Rock, Ark.... 

Yazoo River. 
Green wood, Miss 
Yazoo City, Miss 

Ouachita River. 
Camden, Ark... 
Monroe, La ... 

"Red River 
Denison, Tex 
Arthur City, Tex. 
Fulton, Ark.... 
Shreveport, La.. 
Alexandria, La. 


Mississippi River 
St. Paul, Minn, (31) 


ted Wing, Minn. OM) ais: 


teeds Landing, Minn, 
La Crosse, Wis, (*') 


Prairie du Chien, Wi is. 2H) 


Dubuque, lowa. (31) 
Clinton, Iowa, (*' 
Leclaire, Iowa. (*!) 
Davenport, lowa 


Muscatine, lowa .... 


Galland, Iowa... 
Keokuk, lowa.. . 


Warsaw, Ill..... ee ae 


Hannibal, Mo...... 
Grafton, Il! 

St. Louis, Mo... 
eaten, i. 


Cape Girarde: au, Mo. res: 


Luxora, Ark (*)...... 
New Madrid, | 
Memphis, Tenn 
Helena, Ark.. 
Arkansas C ity, Ark. = 
Greenville, Miss. 


to 


mouth 


river, 


Distance 


Wheeling, W. Va......... 


Fort Gibson, Ind. T....... 


of 


— 
— 

— =: 
on on > 
* 


— 
Bas 


367 


104 


326 
262 


154 


304 
122 
768 
688 
515 
327 


118 


> 


os 
> 
x 


on gage. 
Monthly 
range. 


Danger line 
Mean stage. 


bo bo 
as 
<7 y 
_ 2 
2 
2st 
Sor 


= 
= 


or 
- 
Seu S 


tS ~1 65 


ce Ss Ss So 
Le ee ee ee 


Ce Ge ce G8 co 


on 
co * co 


a 
~ 


NS bo 


CcnenunNo 


Saauwmge-~j3¢ 


See eewn 
bas pas i tet 
sINSeOoE 


Kye wniee = 


Ne wo 
miu 


_ 





ee ee ee ee ee 


un~-o~ 


tS tS Nw th 


co- 


we ab — 


l 
» 
2 


ts 


oa 


TIO ee 


“Ios 


-< 


~~ 


towne 
SiS SN 
a8 
site So 
i 


a= 


ncoce- 


Sows 
< 


woonwenoauw 
7 bo eb 


i 
NNSS SPP eK ww 


- coc Us Sebo ee 


— 9 Or OF 83 Sr 3 9 or 


9 


a 


S & tS 
zh 
Poms 





& oo mS 
tows 
NBN 

ont 
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Stations 


Vississippi River 
Vicksburg, Miss. 
Natchez, Miss 
Baton Rouge, La. 
Donaldsonville, La 
New Orleans, La 

Atchafalaya River. 
Simmesport, La. 
Melville, La. 

Morgan City, La 
Grand River 
irand Rapids, Mich 
Sandusky Rive 
riffin, Ohio 
Maumee River 
Napoleon, Obio | 
Penobscot River 
Mattawamkeag, Me. (*) 
West Enfield, Me. (" 
Ae nne ber Rit 
Winslow, Me 


VUerrimae River 


Franklin Junction, N. HL. (° 


Coneord, N. H. (*) 
Manchester, N. 

ticut River 
(™%), 


Connec 
Wells River, Vt 
Whiteriver Junction, Vt 
Bellows Falls, Vt. (° 
llolyoke, Mass 








Hartford, Conn 
Housatonic River 
Gaylordsville, Conn 


Mohawk River. 
Utiea, N.Y. (*) 
1 ribeshill, | > # 
Schenectady, N. Y. 
Hudson River 
Glens Falls, N. Y 
rroy, N. Y. 
Albany, N. Y 
Stuyvesant, N. Y. 
Pompton River 
Pompton Plains, N. J. 
Lehigh River. 
Mauchchunk, Pa. (*) 


Schuylkill River 
Reading, Pa... 
Delaware River 


Hancock | bk. Bran h },N y 
Hancock (W. Branch),N.¥ 
Port Jervis, N 
Phillipsburg, N.J.(°) 
Trenton, N.J 


North Branch Susyuechanna 


Binghamton, N 
Towanda, Pa 
Wilkes-Barre, Pa 


West Branch Susquehanna. 


Clearfield, Pa 
Renovo, Pa, (*) 
Villiamsport, Pa 
Juniata River. 
Huntingdon, Pa. 
Susquehanna River. 
Selinsgrove, Pa 
Harrisburg, Pa 
Shenandoah River. 
Riverton, Va 
Potomac River. 
Cumberland, Md 
Harpers Ferry, W 
James River. 
Suchanan, Va 
Lynchburg, Va 
Columbia, Va 
Richmond, Va. 
Dan Rive 
Danville, Va 
‘ nion Rive 
Randolph, Va 
Roanoke 
Clarksville, Va 
Weldon, N. C 
Tar River 
1 arboro, N. { 
Greenville, N.C. 
Haw River 
Moncure, N.C. . 
Cape Fear River 
Fayetteville, N.C. 
Waccamare River 
Conway, 8. C.. ‘ 
Pedee River. 
Cheraw, 8. C.. 
Smiths Mills, 8. C 
Lynch Creek 
Effingham, 8. C. 
Black River 
Kingstree, 8. C 
(nulawha River 
Mount Holly, N.C 


Va 


River 


Cont'd 





mouth 


river, 


ra 
= 
s 
n 


Miles. 


474 
3738 
240 
188 
108 


127 
108 
19 


. & 
es 
s % 
2 
2° Height 
Feet Feet. 
45 35. 2 
46 5. 3 
35 26.0 
28 20.3 
16 13 
>| 30.8 
31 wo 
8 .3 
t 11.5 
Sy 2. 2 
13 2.7 
9.9 
4 
14.5 
12 5.2 
9 6.7 
13 14.3 
15 b) 
6 12.9 
12 6.8 
15 8.5 
8 6.7 
4 8. 3 
12 a8 
4 5 
8 i.8 
15 5.9 
12 2. 5 
12 7.3 
10 6.7 
4 1.5 
26 7.8 
18 5. # 
16 o6 
16 9.1 
17 14.9 
S i 
16 9.5 
20 11.5 
a4 6.7 
17 8.3 
17 9.4 
22 0.0 
8 7.0 
18 9.5 
12 9 
18 8. 2 
18 ”") 1 
2 11 
. 
v8 v0 
12 11.0 
30 37.3 
25 16.8 
22 15.6 
25 22. 8 
$8 8.5 
27 1.5 
16 16. 2 
12 15. 0 
12 10, 
15 10 


after names of stations indicate 


TABLE VI. 


Highest water. 


Date. 
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Heights of rivers referred to zeros of gages 


Lowest water. 


Height. 


Feet 


24 
os 
19 
4 


9 


et 


‘ 
/ 





Date. 


12-14, 28-31 


4,5 

> 

14 

we 

ZI 

SI 

12 

10 

10 
9-11,19,¢ 
20,31 4 
12 
11,12 
21 

$, 12-15 
1, 16-22 
1! 

10 
10,12 
10,1123 
10 

21 

18, 19 
14,15 
17 

12 
2,5,14,15 
13,14 
13 

4,5 
16-22 
12,13 


Mean stage. 


a0 


2.6 


- 
’ 


a 


number of days frozen. 


Monthly 


range. 


~~ 


~ 


i 


Stations. 


Wateree River 
Camden, 8. C.... 
Broad River 
Biaira, & C ..... 
Saluda River 
Chappels, 8. C 
Congaree River. 
Columbia, 8. C .. 
Santee River. 
St. Stephens, 8. C.. 
Edisto River 
Edisto, S.C 4 
Broad River. 
Carlton, Ga.. 
Savannah River. 
Calhoun Falls, 8. C.. 
Augusta, Ga. . 
Oconee River. 
Milledgeville, Ga 
Dublin, Ga 
Oemuigee River 
Macon, Ga, 
Abbeville,Ga 
Flint River 
Woodbury, Ga 
Montezuma, Ga 
Albany, Gia. . 
Bainbridge, Ga 
Chattahoochee River 
Oakdale, Ga 
West Point, Ga 
Eufaula, Ala 
Alaga, Ala 
Coosa River. 
tome, Ga...... 
Gadsden, Ala. 
Lock No, 4, Ala 
Wetumpka, Ala. 
Tallapoosa River 
Milstead, Ala 
Alabama River 
Montgomery, Ala.. 
Selma, Ala . 
Blac k Warrior River. 
Tuscaloosa, Ala.. 
Tombigbee River. 
Columbus, Miss 
Vienna, Ala 
Demopolis, Ala. 
Leaf River. 
Hattiesburg, Miss. ( 
Chickasawhay Rive 
Enterprise, Miss . 
Shubuta, Miss ‘ 
ascaqoula River 
Merrill, Miss : 
’arl River 
Jackson, Miss 
Columbia, Miss 
Sabine River. 
Logansport, La 
Neches River. 
Rockland, Tex . 
Beaumont, Tex.. 
rinity River. 
Dallas, Tex... . 
Long Lake, Tex. 
Riverside, Tex 
Liberty, Tex 
Brazos River. 
Kopperl, Tex. ... 
Waco, Tex.. 
Valley Junction, Tex 
Hempstead, Tex 
Booth, Tex .. 
Colorado River. 
Rallinger, Tex 
Austin, Tex 
Columbus, Tex 


Guada lupe River 


Gonzales, Tex 


Victoria, Tex .... 
Red River of the North. 
Moorhead, Minn. (") 
Kootenai River. 
Bonners Ferry, Idaho. (*) 
Pend @& Oreille River. 
Newport, Wash 
Snake River. 
Lewiston, Idaho 
Riparia, Wash 
Columbia River. 
Wenatchee, Wash 
Umatilla, Oreg. 
The Dalles, Oreg 
Willamette River 
Albany, Oreg. . 
Salem, Oreg 
Portland, Oreg... 
Sacramento River 
ted Bluff, Cal. 
Sacramento, Cal.. 


(*) 26 days 


Continued. 





30 


347 
268 





3038 
233 


144 
106 


re.) 


110 


86 
144 
67 
173 
270 


166 


118 
M 


12 


201 
64 


only. 








= a Highest water. 

5 & 

Ss 

=~ Height. Date. 

Feet Feet. 
2 28.5 25 
l4 15. 6 5 
14 18.0 6 
15 17.5 > 
12 1.7 13 
6 5.4 29-31 
1! 19.0 23 
15 11.0 28 
32 29.6 5 
25 25. 4 a4 
30 19, 2 28 
18 19.9 23 
11 14.9 2y 
10 6.3 a 
Ball 15.0 26 
20 18.1 27 
22 19.2 27,28 
18 5 
20 a4 
0 25 
30 ) 
99 " 
17 6,7 
5 6 
5 26. 2 > 
35 26.0 6,7 
35 0 s 
43 53. 6 a4 
33 10.4 8 
42 15.3 6 
35 i. 6 29 
20 12.8 5 
18 11.0 1 
2 20.8 23 
20 16.0 27, 28 
20 14.5 26 
14 15.0 24,25 
25 29.6 5 
a) 15.5 8,9,11 
10 4.7 21 
25 15.2 5 
a) 37.8 1 
1") 28.9 5.6 
25 25.0 12,13 
A | 0.2 1-10 
a4 8 ] 
uD) 0 25 
” 0 4,22 
+t] 60 27 
21 1? 1-26 
18 1.5 1-4 
9 7% » 
b2 0.9 18,19, 22 
16 2.1 3 
26 
4 
4 1.4 29-31 
24 1.5 27 
30 2.1 2-31 
0 1.8 29-31 
25 1.6 28-30 
40 1.2 30, 31 
20 14,2 18 
20 12.4 1s 
15 7.9 19, 25 
23 19 
25 1% 





(*) 30 days only. 
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2 > 
Lowest water to. 
e |+% 
Ss | of 
Height. Date. = = 
“~ “~ 
Feet. Feet. Feet. 
8.3 22 | 16.8 20.2 
2.2 2 . 3 13.4 
4.1 22 9.5 13.9 
1.6 | 6.5 15.9 
8.8 27,28 9.5 2.9 
3.4 22 4.5 2.0 
2 5 1 0 16.5 
2 1 5.0 7.8 
4.8 21 15.8 10.8 
10 21 %4 21.4 
44 22 9.2 15.8 
47 Mm) 9] 8.6 15.2 
7.2 3 W2 7.7 
1.3 1,2.18-21 2.6 5.0 
6.0 21 9.5 9.0 
5 8 1 10.8 12.3 
9.4 21,22 | 13.2 ¥. 8 
4.0 1, 21 6.4 18.5 
3.5 2 6.3 10.1 
5.0 I8-21 15.4 27.5 
7.9 2) 13.9 19.7 
3.2 2 7.9 18. 8 
5.0 2 9.3 13.7 
16 2 8.0 9.1 
9,8 3 16.7 17.7 
3.7 19 7.6 2. 5 
6.2 19.20 13.9 19.8 
9.7 20, 21 17.4 19. 3 
12.4 u1 | 24.1 41.2 
1.4 ya) 3 9.0 
5.4 0 10.3 9.9 
12.6 21 24.6 25.0 
15 ") 7.38 8.3 
0 il 1. 6 8.0 
7.0 7 11.3 13.8 
6.9 | 12.5 9.1 
6.4 1 10.6 8.1 
90 19 11.3 6.0 
16. 2 21 | 24.8 13.4 
7.0 ” 12.9 8.5 
1.6 29 2.7 2.1 
5.6 20 7.1 9.6 
10.7 21 21.5 27.1 
6.4 20) «18.1 22.5 
11.2 22 0. 6 13.8 
0.0 11-31 0.1 0.2? 
0 20.21,25-31) 3.3 0.8 
1.7 18-20 2.9 4.2 
1.4 0, 21 1.8 7.6 
43 19, 20 4 2.6 
1.5 »7 41 S 0.2 
1.3 11-17,30,31 1.4 0.2 
6.5 7-29 5.8 1.3 
07 $4: '4.15,¢) 9.8 0,2 
#25, 27, 284 
1.7 mm oy 1.9 0.4 
1.8 21,22 1. ¢ o.4 
0.4 6 1.0 1.1 
1.4 7 1.8 0.7 
3.7 1,2,8 1.1 1.1 
0.1 12-14 0.6 1.5 
0.6 12,15 0.0 1.8 
5.0 5-8 7.8 9.2 
1.1 6-8 7.1 8.3 
2.5 4 2 5.4 
0.7 6-8 50 21.6 
7.0 bt 15. 2 16. 0 
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Honolulu, T. H., latitude, 21° 19 north, longitude 157° 52 west; barometer above sea, 38 feet; gravity correction, —.057 applied. January, 1906. 


Observations 





are made at 8 a. m. 








reduced to sea level and standard gravity. 











, : ’ Precipita- : 
Pressure.* Air temperature. Moisture. Wind, lon Clouds 
5 a. m Sp. m, Sa. m. Sp. m. Sa. m Sp. m 
Day. 
3 S ° - = > = z Ss 
, = 4 - ” 3 . 3 4 = E = Y “ S 5 e 5 rs 
re x £ Pa A = = = f= - eS - x L < i = a“ & 
1 30.10 30, OF 75.0 74.0 79 69 66.6 o4 67. 2 70 e 16 e 10 O=.O >. 2 s.-cu,. e > S.-cu e 
2 30. OS 30.08 72 72.8 78 66 67.2 77 | (67.0 74°) son, 2) me 3 , 2 0. 07 1 Cu ‘ i S.-cu ne 
aa @ 7 - » . . ‘ a |> 2; Cu t ; Cu e 
4 W. ( ot 3 ». 7 ) 6. 66 ‘ 6 6 0.08 0.03 
; 0. 09 10 74 72 7 69 66.1 64 65.0 s aC » 03 0) 3] S.-cu. e 3 | S.-cu ¢ 
= - ” - > ) 2) Cu, e ‘ 
0. O8 74.0 72 78 7 Ot ( . 61 . , 23 0 0, Sw 
i 0. 12 yf 4 2.5 ) 1 Bi é 14 ¢ 0.01 ), y 4 1 a 0 ¢ l cu ‘ 
} 0.10 30.06 73.4 72.0 77 70 «664.9 63 63.4 63 ne 16 =e 8 0.00 06.00 1 Cu, ‘ 1 S.-cu e 
ws a . . . 1} Cu e 4 Cu ‘ 
. - - . . - > . 
6 0.11 30.07 73.4 | 73.0 77 69 63.6 58 65.1 65 | ne 15 « 11 0.00 | 0.00 1 S.-cu ‘ 1 S.-eu ‘ 
7 ~O. 1 30.12 | 73.9 73.0 77 70 «=—65.9 65 665.0 65 oe 14 e 16 0.00 | > S.-cu. ‘ 5 | S.-cu < 
’ on oy ~ - . . , ~ - 4 2; Cu e 
s 15 wv. 1 73.4 72.9 7¢ 68 62.1 2 65.0 65 « 13 e d 0.00 0.00 7 S.-cu, e - 
? 6) S.-cu © 
° - _ . . " 2 S.-ct Bi 
4 10. 16 wv. 10 69.0 71.7 7 68 67.0 oO 64. 2 67 ne 7 ne 5 0.01 0. 08 ‘ . cu, t ; u ‘ 
; uF) ‘ 2 S.-cu e. 
. wis ° £ 5 1 Cu ‘ 2\'Cu ‘ 
‘ 1). OS 0.0 7¢ 67 64.2 ‘3 «662. 62 , > 00 0.00 . = 
10 » 1.4 TN ; 1.2 . : . ite. . ) 2 S.-cu. é 6 S.-cu e. 
om a - —_ — - > ¢ Cc > 
il 0. 05 0. 08 72.5 72.1 74 69 62. 7 4 65.1 69 e 12 ne 6» 0.00 0.00 S.-cu é ) 1 ss > 
r] 6 S.-cu, e. 
12 30. 06 30.00 71.2 71.4 77 68 65.2 72 64.2 6s ne 4 ne 4 0.00 0.00 8 S.-cu ‘ 9 S.-cu n. 
e oA 2 on . . - . . ‘ 4 4 Ci.-cu w / 
3 0, 02 29.94 72.2 72.5 r t 64.7 B57 «64.2 “41 2e 3. 0.00 0.00 0 S.-cu. 0 
1 0. 02 2 e 2. r ) 4 6 i ‘ df > 1 Ace ~~ ¢ 1 cu 
14 99, 88 29.77 68.0 72.0 76 6 66.5 92 70.1 91 se 6 w 11 0.02 0.29 10 S.-cu. se, 10 | N. 0 
. - eo - o . - . - 5 Cl “ . 
15 29. 69 29.72 73.2 67.5 74 (4 68.4 79 «= 62.0 4 lw 22. son. 14 60.17) 0.08 § o A.-cu ¢ 2 S.-cn. Ww. 
; 2 S.-cu, Ww 4 
16 29 80 29.81 64.5 64.8 71 60 56.4 60 57.5 4 on 5 nw 6 0.00 0.00 i A.-cu, nw 4 S.-cu nw. 
17 29, 82 29.81 66.1 65.0 73 9 59.9 70 «(59.8 74° «on. 4 on 5 0.00 T 1 Cu 0 38 S.-cu. nw. 
. * = on - . - . 2 Cu w. : . 
is. 29, 80 29.59 70.5 73.8 75 62 63.7 69 65.5 64 sw. 13 os, 23 40.00 ~~ =«=&T. ; 2/S-cu w ¢ 9 | S.-cu. 8. 
19 ”%) GS 9.75 63.4 70.2 71 60 9. 9 82? | 62.2 64 nw 8 | w. 25 0.35 0.00 10 S.-cu. w. 4 S.-cu. Ww. 
- ww ilene | ase o . ' . P P 4 1, Cu “ ; . 
20 9 79 9.77 70.5 72.3 74 65 663.0 66 63.1 60 w. 22 sw. 24 #0.10 06.00 ) 3 | S-cu. w. ¢ 4 3S.-cu, w. 
21 29. 83 29.88 71.0 68.5 73 63 «63.4 66 62.0 10) Ww. 12) nw. 5|60.08; T. 7 | S.-cu, w. few. S.-cu. 4 
2? my OD 29.93 67.2 66.3 73 61 61.0 70) «61.38 75) on, 2 a. 7 0.00 0.00 9 S.-cu w. 1 S.-cu, , 
- = - & a . . : : Ci. 4 
23 . 29. 98 29.97 «668.0 69.6 74 62 62 73) (68.5 72) sone i ne 5 0.00 0.00 few. S.-cu. 0 5 3 1. “8. Ww. 
¢@ 2) S.-cu, 0 
4 ” OF oy oO] 70.1 | 70.6 75 64 | 64.2 64.5 a 5 | n. 4 0.00 0.00 1) Cu, e. 4 S.-cu. sw 
25 ” 93 29.93 70.4 70.0 76 66 «64.6 65.0 77 | ne 4 on. 2 0.00 , few. S.-cu. sw. 10) S.-cu, 0 
6 9 95 24,94 73.4 73.6 77 67 65.0 63 66.5 69 one 3 se 2 0.00) 0.00 1 Ci.-cu, 0 9 | S.-cu. 0 
27 0. 02 0.04 68.5 72.8 7] 65 64.9 s2 68.3 80) nw T\s. 8 0.82 0.05 10) Cu s § 5) A.-Cu, Sw. 
? 4 | S.-cu, 0 
s 30. 06 30.01 73.0 70.2 79 65 666.5 71 «465.4 78 one 1 ne. 2 0.00 0.04 few. S.-cu. 0 few. | S.-cu 0 
ai] 40.01 71.1 | 70.2 75 64 65.5 74 (66.3 81 0 0 w 30.00 0.00 few. | S.-cu. 0 ) : A.-cu, W. 
; 2) S.-cu. w. 
. . . . ” § 5°) A.-s “ ? : 
40 0. 02 30. 02 0 63. 9,2 +3] 0 a’ ( 0.0 1 00 S.-¢ 
( 2 6 4 71 60 9? ( 4 3 uw 16 on. 7 1; ¢ > 1 Cu. aw. ¢ 1 cu, nw. 
— . _ = Cc in 
31. 30.038 30.02 65.0 65.0 69 60 54.0 48 55.5 4 on. 15 ne 7|\ T. |ooo 1) &. mp 2| Cu. n. 
é 09 | 5.-cu. ne. 4 
Mean 29.981 29.957 70.5 70.6 75.2 65.2 63.7 68.9 63.7 68.7 ne. 9.1 ne 8.5 | 1.62 | 0.59 4.3 S.-cu. e. 5.0 | S.-eu. e. 
| 
and 8 p. m., local standard time, which is that of 157° 30’ west, and is 5° and 30" slower than 75th meridian time. * Pressure values are 
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RAINFALL IN JAMAIOA. 


Through the kindness of Mr. H. H. Cousins, chemist to the 
government of Jamaica and now in charge of the meteorological 
service of that island, we have received the following table. 

Comparative table of rainfall. 


[Based upon the average stations only.] 
JANUARY, 1906. 


Rainfall. 
, Relative Number of 
Divisions. area. stations. 
1906. Average. 
Per cent. Inches. Inches. 
Northeastern division ... 25 18 4,13 6. 39 
Northern division ......... siete ti 22 4M 3. 38 3.97 
West-central division ............. ‘ 26 24 3.31 2. 92 
Southern division ............ , 27 36 2, 67 1.94 
100 3. 37 3. 81 


DE ste Gabe vndebsccnetes sedeer ekets 


The rainfall for January was therefore below the average 
for the whole island. The greatest fall, 8.89 inches, oc- 
curred at Buff Bay, in the northeastern division, while the 
least, 0.12 inch, was recorded at Ballast Ground, in the south- 
ern division. 


COSTA RICAN CLIMATOLOGICAL DATA. 


Under date of San José, March 3, the Director of the 
National Observatory, Mr. Anastasio Alfaro, writes: 


After the departure of the former director, Mr. Pittier, it was found 
necessary to leave the meteorological service for a time to assistants 
who lacked the necessary scientific training. This I hope will not occur 
again. Henceforward you will regularly receive accurate monthly re- 
ports from this institution. The following data are prepared by Sefior 
Pedro Nolasco Gutiérrez, assistant at the National Observatory at San 
José. (Altitude 3835 feet; latitude 9° 56° 1°’ N.; longitude 84° 4’ 10° W.) 


JANUARY, 


Temperature : 

eee * 

Average of daily maxima 

Average of daily minima 

Highest temperature of the month 

Lowest temperature of the month 
Pressure :! 

Mean 

Maximum 

Minimum 
Relative humidity : 

Mean 

Maximum 

Minimum 
Evaporation : 

Total for January 

Maximum, daily 

Minimum, daily 
Rainfall (total for the month) 
Sunshine . ar 
Mean velocity of wind per hour 
Prevailing direction of wind 
Earthquakes : 

Number 

Mean intensity? “y 

Maximum intensity? 
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F. 
67.3 
78.4 
59.9 
86.0 
53.2 
Inches. 
26. 22 
26. 31 
. 26.12 
Per cent. 
73.7 
97.0 
12.0 
Inches. 
62. 
2. 
a 
0. 03 inches. 
203. 23 hours. 
4.0 miles. 
Northeast. 


tbosor 


37 
IT 
Ill 


Notes on earthquakes.—During the month previous (Decem- 
ber, 1905,) an extraordinary increase of seismic activity began 
not only in Costa Rica, but also in the countries north and 
south of ours. In Costa Rica the greatest earthquake of the 
season occurred on December 27 at 6:59 p. m. In the city of 


Cartago many walls were cracked. 


The intensity of that par- 


ticular earthquake decreased rapidly around the above-named 
city. Its direction in San José was east-northeast. 


1As to the reduction to standard gravity nothing is said. 


*Probably on the Rossi-Forel scale. 
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